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the small systems jour: 
A MCGRAW-HILL PUBLICATION . 


OFTEN FIRST - ALWAYS THE BEST 


When we introduced the "S" system last year we knew that we were ahead of the industry. 


We didn’t realize just how far. 


WE KNEW THE NEEDS— 


When we began designing the S/09 computer, we 
knew that the normal eight-bit microprocessor sys- 
tem was not adequate for any but the smallest, 
single user business applications. What was worse 
there was little that could be done to expand the 
capabilities of the system if the customer needed 
it. There is nothing much worse to a business 
customer than a “dead end” system. 


MEMORY IS THE KEY— 


Obviously a business system should be able to 
operate with multiple terminals if needed. It 
should also be able to do a variety of jobs; not just 
data processing, but also word processing and com- 
puter aided instruction. With a system limited to 
64K bytes of memory addresses such a system is 
just not practical. The amount of user memory 
available to each terminal is too small! for useful 
work. 


HOW DO YOU GET IT— 


The common solution to this problem is called 
bank switching. This process is similar to a selector 
switch that turns on the bank of memory that you 
want to work with. This, however, has a few pro- 
blems. It is inefficient, therefore expensive, plus 
being slow. It is also extremely clumsy when data 
must be exchanged between two different pro- 
grams. Besides with all this you still cannot use 
more than 64K of memory for any one program. 
So what is the alternative? 


DO IT RIGHT— 


The alternative is an address bus with more than 
the normal 16 bits found on eight-bit microproces- 
sors. By using 20 address bits you can, for instance, 
address up to a million memory locations directly. 


This way you have access to any part of memory at 
any time without any intermediate processes. Pro- 
gram interaction is now no problem at all. 


SOFTWARE MUST MATCH— 


So far we have a computer system with a large 
memory capacity and the ability to operate with 
many terminals, but this is not enough. You need 
an operating system just as sophisticated as the 


hardware to complete the job. It must be a multi- 
tasking (therefore multiuser) operating system and 
it must be fast if it is to be useful with multiter- 
minal systems. UniF LEX? fills these requirements 
and more. It also has multiple directories, log-in 
and password features. UniFLEX® was patterned 
after UNIXTM. which is one of the most highly re- 
garded operating systems around. 


PERIPHERALS TOO- 


To complete the system we offer our smart ter- 
minals, and a variety of disk systems. We have 
everthing from a 390K byte floppy to a 40 Meg/ 
byte Winchester drive. All peripherals are compa- 
tible and so you can start with a small single 
terminal system and upgrade if necessary to a fully 
expanded system—16 terminals, 768 bytes of RAM 
memory and 96 Meg/bytes of disk storage. 


GET THE WHOLE STORY— 


If you are planning to install, or sell business 
systems you should get our information package 
on the most versatile and cost effective system on 
the market, the S/09. You can get a 128K system 
(less printer) for a little over $5,000.00. 


*UNIX is a Trademark of Bell Laboratories. 
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SYSTEM SOFTWARE 
Languages Operating Systems 
Assembler FLEX" 
BASIC UniFLEX 
FORTRAN 
Pascal 
PILOT 


Word Processing 
Word Processing Editor 


Data Processing Text Processor 


General Ledger 
Accounts Receivable 
Accounts Payable 


Payroll Utilities 

Jobcost Debug Package 
Inventory Sort-Merge 
Mail List Diagnostics 


*Supplied with over 40 utilities 
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SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 
к= SAN ANTONIO, TEXAS 78216 


(512) 344-0241 


Circle 308 on inquiry card. 


Management Information Display 


Ultrasonic heart sector scan 


High-resolution display with alphanumerics 


Get the professional color 
display that has 
BASIC/FORTRAN simplicity 


LOW-PRICED, TOO 


Here's a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high- 
quality professional display, we mean you 
can’t get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 


BASIC/FORTRAN programming 


Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (с, К, С, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, у, г, c). 


*U.S. Pat. No. 4121283 
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Model SDI High-Resolution Color 
Graphics Interface 


HIGH RESOLUTION 


The SDi's high resolution gives a 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 


Tomorrow's computers today 


Cromemco 
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Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 
computer 


DISPLAY MEMORY 


Along with the SD! we also' offer an 
optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 


CONTACT YOUR REP NOW 


The Model SDI has been used in scien- 
tific work, engineering, business, TV, 
color graphics, and other areas. It’s a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SD! has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 
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11 MEGABYTES 
OF 
FAST HARD-DISK STORAGE 
Yes, the Cromemco Model Z-2H 
is in a class by itself in the computer 
field. 
These Z-2H features tell you why: 
e 11 megabytes of hard-disk 
storage 
e 64 kilobytes of fast RAM 
e Two dual-sided floppy disk 
drives 
e Z-80A type processor . 
e Fast 4 MHz operation—150 
nanosecond access time 
e Fast hard-disk transfer rate of 
5.6 megabits/second 
ө Low cost 
And that’s not all you get. Not 
nearly, 


BROAD 
SOFTWARE SUPPORT 


You also get Cromemco software 
support—the broadest software sup- 
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Computer dystem_- 


С Cromemeo_ 


Here’s the state of the art 
cost hard-disk computers 


port in the microcomputer field. Soft- 
ware that Cromemco is known for. 
Like this: 

ө Structured BASIC 

ө FORTRAN IV 

@ RATFOR (RATional FORtran) 

e COBOL 

ө 27-80 Macro Assembler 

e Word Processing System 

e Data Base Management 


And more all the time. 


FIELD PROVEN 


The Z-2H is clearly in a class by it- 
self. We introduced it last summer. 
It's field proven. It's reliable. 

And it's rugged. Housed in a sturdy, 
all-metal cabinet. 


EASILY EXPANDABLE 
As always with Cromemco, you get 
expandability. The fast 64K RAM in 
this Model Z-2H can be expanded to 
512 kilobytes. That amount of RAM 
combined with 11 megabytes of hard- 
disk storage gives you enormous 


Cromemco 


Tomorrow's computers today 


computer power—the equal or even 
beyond what much larger computers 
sometimes offer. 

What's more, this computer gives 
you a 12-slot card cage. That's to plug 
in your special circuits as well as 
additional RAM and interface cards. 

This expandability is supported by 
still more Cromemco value — the 
Z-2H's heavy-duty power supply that 
gives you 30A at 8V and 15А at + 18V 
to support plug-ins. 


LOW COST — SEE IT NOW 


The Z-2H is real. It's been in the 
field for many months. It's proven 
itself. 

You should see the Z-2H now. Con- 
tact a Cromemco representative and 
arrange for a demo. Learn that Cro- 
memco is a survey-winner for reli- 
ability. 

And learn that the Z-2H is under 
$10K. 

In the long run it always pays to 
get the best. 
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22 A BUILD-IT-YOURSELF MODEM FOR UNDER $50 
by Steve Ciarcia 


This originate-only modem will allow you to get started in intercomputer communica- 
tion with minimal expense. 


58 THE HARD-DISK EXPLOSION: HIGH-POWERED MASS 
STORAGE FOR YOUR PERSONAL COMPUTER 
by Tom Manuel 


Thanks to new hard-disk technology, personal computer users can add millions of bytes 
of mass storage to their systems at a reasonable cost. 


100 WHAT IS FORTH? A TUTORIAL INTRODUCTION 
by John 5 James ` 


Here is an overview of FORTH that lays the foundation for the other theme articles in 
this BYTE. 


150 BREAKFORTH INTO FORTH by A Richard Miller 
and Jill Miller 


If you can't imagine any personal use for FORTH, can you imagine a 96-line program 
that plays a fast, animated game with sound on the TRS-807 


164 FORTH EXTENSIBILITY: OR HOW TO WRITE A COM- 
PILER IN TWENTY-FIVE WORDS OR LESS by Kim Harris 


This tutorial explains the capability for defining new families of FORTH words. 


210 CONSTRUCTION OF A FOURTH-GENERATION VIDEO 
TERMINAL, PART 1 by Theron Wierenga 


Part 1 of this article presents a new design using the 8275 controller and a dedicated 
Z80 microprocessor. 


Background 


76 THE EVOLUTION OF FORTH, AN UNUSUAL 
LANGUAGE by Charles H Moore 


The inventor of the language recalls its design and how it evolved over a 10-year 
period. 


198 KHACHIYAN'S ALGORITHM, PART 1: A NEW SOLU- 


TION TO LINEAR PROGRAMMING PROBLEMS 
by G C Berresford, A M Rockett, and ] C Stevenson 


Now you can study the algorithm that promised to revolutionize linear programming. 
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ON THE COVER 


This month’s cover by Robert Tinney shows a rocket-like needle 
threading its way through granite cubes labeled: 
DOUBLE , DUPLICATE , and + . The threaded path of the 
needle is a representation of the process used in FORTH and other 
threaded languages to create a new word (here, DOUBLE ) with 
previously defined words (here, DUPLICATE and + | 

Other aspects of this fascinating language are described in the 
editorial, “Threads of a FORTH Tapestry,” and in the theme 
articles for this issue. 
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MICROANGELO 


HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 


by 
CORPORATION 
RS-170 com- Light pen 
posite or direct . interface 
drive output 
Time multi- 
earo plexed refresh 
external sync | 
generation АК resident 
Screenware™ 
Aor 5 Mhz Pak I operating 
780 micro- system 
processor 
P 32K RAM 
„^_^ isolated from 
аа host address 
space 
Я level ты | mu 7$ © ees агы M ce нан T s ril AES. vei | Hi h ed 
interrupt tie-in | mm E рс еви 
tions over 
IEEE S100 bus parallel bus 
compatible ports 
Screenware™ Pak 1 Host Resident Terminal Software 


A 4K byte operating system resident in PROM An interface software package that coordi- 
on MicroAngelo™ Pak I emulates an 85 char- nates input/output from the MicroAngelo™ 
acter by 40 line graphics terminal and provides graphics board, the MicroAngelo™ keyboard, 
over 40 graphics commands. Provisions exist and your computer. The result is a flexible, 
for user-defined character sets and directly yet sophisticated graphics terminal. 


callable user extensions to Screenware Pak I. 
European Distributor: 


SCION Corporation Micro Diversions UK Ltd. 
8455-D Tyco Road 17/19 Mesnes Street 
Vienna, Va. 22180 Wigan, England WN1 1QP 


(703) 827-0888 09-423 4311 


Circte 3 on inquiry card. 


6 


You'll save money, 

have fun, and learn 

by building it yourself 

— with easy-to-assemble 
Heathkit Computers. 
See all the newest in 
home computers, video 
terminals, floppy disk 
systems, printers and 
innovative software. 


Send today 
for your 


FREE 


Heathkit 


Catalog 


thi H 
Ne 


If coupon is missing, write 
Heath Co., Dept. 334-682 
Benton Harbor, MI 49022 


Send to: Heath Co., Dept. 334-682, 
Benton Harbor, MI 49022. 


Send my free Heathkit Catalog now. 


| am not currently receiving your 
catalog. 


Name 


Address 


City 


CL-728 
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Editorial 


Threads of a FORTH Tapestry 


Editor's Note: This month's editorial is by BYTE Editor Gregg Williams. 
Gregg was responsible for the preparation of this month's special section 


devoted to the FORTH language. Carl Helmers returns next month with 
an editorial....CM 


We do a portable heart monitor, the new Craig Language 


Translator, a peach-sorting machine, and a movie called Battle 
Beyond the Stars have in common? The answer is FORTH, a not-so-new 
language as comfortable in industrial machinery as it is in a personal com- 
puter. In fact, it was originally used by its inventor, Charles H Moore, to con- 
trol the telescope and equipment at the Kitt Peak Observatory. 

Although I have known about FORTH for about a year, it was only during 
the preparation of this issue that I began to actively keep my ears open for 
mention of this unusual language. I have uncovered a lot of information (and 
some experience) about FORTH and its variations. The language is so unusual 
that no single line of thought could give you a picture of what the language is 
like. Instead, the following sections represent several threads from the rich 
tapestry called FORTH. 


FORTH in the Real World 

No language I know of is as comfortable in real-world situations as FORTH. 
Here are some examples of the breadth of applications that have been created 
using FORTH: 


€  Elicon Inc of Brea, California, is using FORTH software to drive the 
same kind of computer-controlled cameras that were used to film the 
sophisticated space-battle scenes in Star Wars. New World Productions of 
Venice, California, is using this camera system to film the spaceship sequences 
in the motion picture Battle Beyond the Stars. In a related development, 
Magicam Inc (which devised a number of the special effects for the recent 
movie Star Trek) is in the process of converting control of its master-slave 
camera pair from an analog computer to a digital computer running FORTH 
software. In the Magicam process, the master camera follows actors on a 
special blue stage while the computer guides the slave camera across a detailed 
model. Later, the two images are optically combined, producing the effect of 
the actors actually being in the landscape depicted on the model. 

€ Allen Test Products of Kalamazoo, Michigan, has developed an igni- 
tion analyzer for use in service stations and automobile repair shops that 
analyzes the behavior of automobile ignition systems and displays both 
diagnostic and corrective information. Formerly, the voltage waveform from a 
spark plug was displayed on an oscilloscope, after which a mechanic would 
attempt repairs based on his interpretation of the waveforms. 

€ Atari Inc is using FORTH in two of its divisions and is rumored to be 
contemplating other uses for the language. In its Coin-Operated Division, 


“For reliable data storage, 


you can't beat Shugart's 
Miniflopp 


“T sell systems my customers can depend have been installed. The Minifloppy looks that eliminates the need to search for your 


99 тм Raymond Schlitzer, Owner— 
> Computerland, San Francisco 


on. Thats why most of the personal and small—but it stores a lot of data. 250 data serially as you must with a tape 

small business computer systems sold here kilobytes on one side, or up to 500 kilo- cassette unit. 

feature Minifloppy disk drives. I know bytes in the double-sided model. Thats No matter what problem you're 

from experience I can rely on the about 50 pages of printed information ona solving with your computer system, you 
inifloppy:" single-sided Minidiskette, and twice that can rely on Shugarts Minifloppy for data 

Since 1976 Shugart5 Minifloppy has on the double-sided version. You'll have storage. We're known as the Headstrong 
been used by more small computer system — plenty of storage capacity for your pro- company for good reason. We're 
manufacturers than any other drive. In grams, letters, forms, or ledger entries. Headstrong about reliability, quality, and 


fact, more than half-a-million Minifloppys And vou find your data fast, too, because value. Ask your dealer. He knows us. 


the Minifloppy is a randorn access device 
Rely on the 
Headstrong Company. 


TM -Minifloppy is a trademark pf Shugart Associates. A. Shuga { 


475 Oakmead Parkway, Sunnyvale, California 94086 


which develops and markets the 
stand-alone games found in pinball 
arcades and restaurants, a 6502-based 
development system employs 
FORTH software to debug and test 
arcade circuit boards. In addition, 
Atari has developed its own custom 
version of the language, called game- 
FORTH, that is awaiting its first use 
to replace machine code as the lan- 
guage used to create arcade games. 
Someday soon, you may play a coin- 
operated game without knowing that 
you are actually running a FORTH 
program. 

In the Consumer Group of Atari, a 
version of FORTH that has been ex- 
tended to allow manipulation of the 
video screen and game peripherals 
has been developed for the Atari 800 
computer. Although no definite plans 
have been made, Atari may market it 
as an option for the Atari 800, or, like 
the Coin-Operated Division, use it in 
a “transparent” mode to implement 
games and other programs. 

ө FORTH is used in a portable 
1802-based computer that aids in the 
treatment of patients with infrequent 
heart flutter. The device, small 
enough to be worn comfortably by 


the patient during his or her daily ac- 
tivities, constantly updates a “snap- 
shot" of the patient's heart activity 
every 7 seconds. In addition to re- 
cording this information in real time, 
the device analyzes the data for evi- 
dence of a heart murmur. When a 
murmur is detected, the device stores 
the data containing the evidence and 
signals the patient to return with the 
device to the doctor's office for 
analysis and diagnosis. 

9 In another medical applica- 
tion, FORTH is the sole language 
used in a computer at the Cedar-Sinai 
Medical Center in Los Angeles, Cali- 
fornia. Using FORTH, a Digital 
Equipment Corporation PDP-11/60 
simultaneously performs, among 
others, the following tasks: manages 
32 remote terminals; stores patient in- 
formation from an optical reader into 
a large data base; runs a statistical 
package that analyzes the patient 
data base in search of trends in the 
physical makeup, treatment, and 
results of similar patients; and 
analyzes blood samples and heart 
behavior in real time while a patient 
is exercising on a treadmill machine. 
Spencer SooHoo, in the pulmonary 


A CREATION OF COMPUTER HEADWARE 


WHAT SIE. 


(Wow! Howd All That 
Stuff pet [n There?) 


A sophisticated, self-indexing filing system— 
flexible, infinitely useful and easy to use, 
that adapts to your needs. 


WHATSIT comes ready to run on your Apple, NorthStar, or 


CP/M computer. See your dealer. . 


.Or write or cali: 


Sowar НАТ 
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medicine section, is also developing a 
portable 6800-based FORTH system 
to be used for monitoring intensive- 
care patients. 

@ A stripped-down version of 
FORTH was used to create the hand- 
held Craig M100 Language Trans- 
lator under time, size, and other 
design constraints. This same lan- 
guage also runs the software inside 
the translator unit. In a related pro- 
duct, a hand-held ASCII terminal 
manufactured by MSI Data Corpora- 
tion of Costa Mesa, California, also 
uses FORTH internally. 

€ In what must be the most in- 
teresting FORTH application I have 
encountered, a central California 
fruit farming cooperative uses an 
8080-based machine running FORTH 
to adaptively sort and grade peaches. 
Infrared sensors send information to 
the computer on the coloring and 
quality of pitted peach halves that 
pass the sensors on a conveyer belt. 
After analyzing this data, the FORTH 
program causes flippers to knock the 
peach halves into appropriately grad- 
ed bins—extra fancy, fancy, etc. In 
addition, the program keeps track of 
the percentage of peaches in each bin 
and changes its selection criteria to 
maintain a certain fixed ratio among 
the various grades of peaches. 

€ Last but not least, FORTH is 
used in several aerospace applica- 
tions. A FORTH-like language called 
IPS (running on an 1802-based 
system) is orbiting Earth in an 
amateur radio satellite called the 
OSCAR Phase III. Avco Inc is using 
another 1802-based system (again, 
for the small size and power com- 
sumption of the 1802 microprocessor) 
to monitor temperature and take care 
of ground-to-satellite and satellite-to- 
ground telemetry in a military 
satellite. 


Who Should Try FORTH? 

FORTH is an easy language: a high 
school student, Arnold Schaeffer, 
wrote an arcade-type game called 
BREAKFORTH. (See "Breakforth in- 
to FORTH,” by A Richard Miller and 
Judy Miller, on page 150.) 

FORTH is a difficult language: it 
easily beats APL as a “write-only 
language”; you can write a program 
in the language, but you can't easily 
read what you've written. 

Given these two valid extremes, 
your initial reaction might be, "This 
doesn't make sense." True, learning 


At Intersystems, . 


‘dump’ is an instruction. 


Not a way of life. 


(Or when you're ready x IEEE S-100, will your 
computer be ready for you 2) 


We re аен? to be gadílies again. 

While everyone's been busy 
trying to convince you that large 
buses housed in strong metal 
boxes will guarantee versatility 
and ward off obsolescence, we've 
been busy with something better. 
Solving the rea/ problem with the 
first [ine of computer products 
built from the ground up to con- 
form to the new IEEE 5-100 Bus 
Standard. Offering you extra ver- 
satility in 8-bit applications today. 
And a full 16 bits tomorrow. 

We call our new line Series 
It™ And even if you don't need the 
full 24-bit address for up to 16 
megabytes (!) of memory right 
now, they're something to think 
about. Because of all the perform- 


ance, flexibility and economy 
they offer. Whether you're looking 
at a new mainframe, expanding 
your present one or upgrading 
your system with an eye to the 
future. (Series II boards are com- 
patible with most existing S-100 
systems and all IEEE S-100 Stan- 
dard cards as other manufacturers 
get around to building them.) 
Consider some of the fea- 
tures: Reliable operation to 4MHz 
and beyond. Full compatibility 
with 8- and 16-bit CPUs, pe- 
ripherals and other devices. Eight 
levels of prioritized interrupts. Up 
to 16 individually-addressable 
DMA devices, with IEEE Standard 
overlapped operation. User-selec- 
table functions addressed by DIP- 
switch or jumpers, eliminating sol- 
dering. And that's just for openers. 
The best part is that all this 
heady stuff is available now! In 
our advanced processor— a full 
IEEE Bus Master featuring Memory 
Map™ addressing to a full mega- 
byte. Our fast, flexible 16K Static 
RAM and 64K Dynamic RAM 
i An incredibly versatile and 


economical 2-serial, 4-parallel 
Multiple 1/O board. 8-bit A/D-D/A 
converter. Our Double-Density 
High-Speed Disk Controller. And 
what is undoubtedly the most flex- 
ible front panel in the business. 
Everything you need for a com- 
plete IEEE S-100 system. Available 
separately, or all together in our 
new DPS-1 Mainframe! 

Whatever your needs, why 
dump your money into obsolete 
products labelled "IEEE timing 
compatible" or other words peo- 
ple use to make up for a lack of 
product. See the future now, at 
your Intersystems dealer or call/ 
write for our new catalog. We'll 
tell you all about Series Il and the 
new IEEE S-100 Bus we helped 
pioneer, Because it doesn't make 
sense to buy yesterday's products 
when tomorrow's are already here. 


NÑ TM 
ШИ БУД 00200083 
Ithaca Intersystems Inc., 
1650 Hanshaw Road/PO. Box 91, 


Ithaca, NY 14850 
607-257-0190/TWX: 510 255 4346 


FORTH takes some time; it's some- 
what like learning a foreign language. 
So far, my experiences with FORTH 
remind me of my attempts at learning 
a smattering of Russian; both lan- 
guages are so different from any I've 
seen before—French or Spanish, 
BASIC or FORTRAN —that I have to 
mentally shift gears to work in the 
new language. 

You should give FORTH a try if 
you are excited by what you see here. 
Especially important in this respect 
are the articles, “What is FORTH? A 


5V at 3A with 
Built-in OVP 


Power Ones B Case models started at 
$24.95. Over 100,000 models and five 
years later, they're still only $24.95! 
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Tutorial Introduction,” by John 
James, and “ A FORTH Glossary,” 
pages 100 and 186, respectively. Your 
best bet is to get to a computer that 
can run a version of FORTH; or, bet- 
ter yet, get someone who knows the 
language to demonstrate it to you. 
My first experience with FORTH 
was at the Fourth West Coast Com- 
puter Faire in May 1979, A member 
of the FORTH Interest Group was 
demonstrating the language using an 
Apple II and an Advent television 
screen. First, he defined a word called 


Ш 115/230 VAC Input 
B OVP Built-in 
Ш .05% Regulation 


№ 2-Year Warranty 


@ 2-Hour Burn-in 
@ UL Recognized 
Ш CSA Certified 


. Get all the details on our 84 
standard open frames 
in our new 1978 catalog. 


IN-STOCK NATIONWIDE...FOR IMMEDIATE DELIVERY 


EASTERN REGIONAL SALES pong Schenectady, NY. 023 399-9200 ALA.: Huntsville, Rakes "i Г. & 
‘Ate PLS Assoc. ( 


. . Marketi (205) 883-9260 ARIZ. 
m Sant ‚ AF Sis. E 


79-1531 CAL.: Pasadena, A-F Sis. 


4) 228-8424; San relig Richarda Assoc. (408) 246-5660 COL.: 


$ а nar. 
Assoc. ( d 1218 СТ: Litchfield, D ital Sls. Assoc. b 3) 567-9776 FLA.: Orlando, OEM Marketing Corp. 
se 299-1000 GA.: h, Rakes Engr. & нт Бор. 24 Мо: Wheat ILL: Chicago, Coombs Assoc. e 

98-4830 IND.: Indianapolis Wheaton, Brimberg Sis. Assoc. (301) 
2670; Baltimore, berg Sis. Assoc. (307) H E ERA : Waltham, gital Sis. Assoc. (617) 899- 4300 
MICH.: Southfield, L.H. Dickelman Co. f 13) 353-8210 MINN.: Minneapolis, E r. Prod. Assoc. (612) 925-1883 
N.J.: Whipp ррапуі Livera-Polk Assoc, (201) 377-3 i Ao Holdsworth (609 398-4340 N.M.: Albuquerque, 
PLS Buys e pario M NY.: Roslyn His., Livera-Polk Assoc. (516) 484-1276; Syracuse, CW. Beach (315) 
harlotte, Qver & Over Inc. (704) 5 527: 3070 or Cleveland, Marlow Assoc. (216) 991-6500; 


Day fon Mariow Assoc (513) 434-5673 OKLA 
B03) 297-3776: Salem pan J. Backer (60 Е 503): 
езү -8550 


Salt Li x UE PLS iM (801) 466-5729 WASH.: 
282- 2511 wW 


362. “0717 PENN.: Pittsburgh, Marlow Assoc. (4 
: Dallas, Advance Technical Sis. (214) 361 
Kovance Technical Sis. (713) 469-6668; Solid State Electr. (713) 772- 6483 UTAH: 


) 
ical Sis. (918) 743- -8517 ORE.: coman, Jas 
2) 831-6113: 
lid State 


(713) 
Seattle, Jas. J. Backer (206) 285-1300; Radar Elec. Co. ces 
: Milwaukee, Coombs Assoc. (414) 671-1945 EUROPE: Hanex, LA., CA (213) 556-3807 CAN 


Duncan !nstr., Weston, Ontario (416) 742-4448; Winnipeg, Manitoba, Cam Gard ‘Supply Ltd. (204) 786-8481 у. 


"1 РПШЕег- ONE.. 


D.C. POWER SUPPLIES 
Power One Drive « Camaritlo, CA 93010 * Phone: 805/484-2806 » TWX: 910-336-1297 
SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK 
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Circle 5 on inquiry card. 


COUNT, like this: 


: COUNT 0 DOI.LOOP; 
Then he said ( 6 COUNT ) (note: 
the braces are not part of the expres- 
sion; see the accompanying text box), 
the computer replied with 
{ 012 3 4 5 OK $}. I was instant- 
ly hooked on learning more about 
FORTH. What he had done closely 
paralleled the iota function in APL, 
and anything that even resembled 
APL was going to get my full atten- 
tion. 

If you are at all dissatisfied with the 
capabilities of your current com- 
puter, or if you feel that there should 
be more to computers than BASIC 
and assembly language, you should 
try FORTH. Once you get accus- 
tomed to its peculiar syntax, you can 
make it do nearly anything you want 
it to. In fact, you can even make it 
have features it did not previously 
have. Assembly language is like this 
to some extent, but FORTH is a 
higher-level language with the same 
abilities—only magnified. FORTH is 
what I call a “homebrew” language; 
its enthusiasts carry with themselves 
the same look-how-this-works en- 
thusiasm as do most hardware 
hackers who build their own hard- 
ware. If we ever have a homebrew 
software issue, FORTH will certainly 
be included. 

FORTH is the ultimate software 
hacker's language because, like a bag 
of components before a hardware 
hacker, you can do anything you 
want to with it. It can be argued that 
assembly language is the ultimate 
programming language; strictly 
speaking, this is true, but it takes so 
much more time to craft a piece of 
software in assembly language that it 
is practically ruled out in most cases. 

However, this total freedom carries 
with it complete responsibility, Since, 
for example, the FORTH program 
you write is free to use an array 
subscript that is out of bounds, you 
must be responsible enough to either 
(a) put in error-checking routines 
(you can take them out later), or (b) 
build your program up from small 
tested modules to assure that your 
program will never execute an im- 
proper subscript. If you would rather 
have the language system do this kind 
of work for you, stick to BASIC or 


whatever you're running now. 
Text continued on page 128 
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^ Maybe we can 
Save you a Call. 


Many people have called with the 
same questions about the AIO. 
We'll answer those and a few more here. 


@: Does the AIO have hardware handshaking? 

А: Yes. The serial port accommodates 3 types—RTS, _ 
CTS, and ОСО, The parallel port handles ACK, АСК. 
BSY, STB, and STB, 

Q: What equipment can be used with the AIO? 
A: A partial list of devices that have actually been tested 
wilh the AIO includes: IDS 440 Paper Tiger, Centronics 
779, Qume Sprint 5, NEC Spinwriter, Comprint, Heathkit 
НЫ, 105 125, IDS 225, Huzeliine 1500, Lear Siegler 
ADM-3, DTC 300, AJ 841. 
Q: Does the AIO work with Pascal? 
A: Yes. The current AIO serial firmware works great 
with Pascal. If you want to run the parallel port, or both 


the serial and parallel ports with Pascal, order our 
"Pascal Patcher Disk? 


Q: What kind of firmware option is available for 

the parallet interface? 

A: Two РВОМ that the user installs on the АТО card 
in place of the Serial Firmware РВОМ provide: 
Variahle margins, Variable page length, Variable 


indentations, and Auto-line-feed on carriage 
return. 


Q: How do l interface my new printer to my Apple 

using my AIO card? 

A: Interconnection diagrams for many popular 
printers and other devices are contained in the 
АЛО Manual. I your printer is not mentioned, 
please contact SSM's Technical Support Dept. 


and they will help you with the proper 
connections. 


Q: | want to use my Apple as a dumb termina! 
with a modem on a timesharing service like 
The Source. Can | do that with the AIO? 
A: Yes. A "Dumb Terminal Routine" is listed 
in the AIO Manual. It provides for full and 


half duplex, and also checks for presence 
of a carrier. 


Q: What length cables are provided? 
A: For the serial port, a 12 inch ribbon cable 
with a DB-25 socket on the user end 
is supplied. For the parallel port, а 72 inch 
ribbon cable with an unterminated user 
end is provided. Other cables are available 
on special volume orders. 


The AIO is just one of several boards 
lor the Apple that SSM will be introducing 
over the next year. We are also 
receptive to developing products to 
meet special ОЕМ requirements. 


pive So please conlact us if you have 
on 20%, j piyak 
чымы: aforma 95 я АЯ there is nothing available 
a | . 
946-1400 
(408) 


RATT) | 


SSM Microcomputer Products 
2190 Paragon Drive 
San Jose, California 95131 
(408) 946-7400 


If you could talk to Thomas Edison, high speed and low cost. No 
he'd tell you what it was like to turn the wonder this drive is the most 
lights on in 1879. You could tell him about popular on the market. 
some bright ideas of the 20th century... But now Apple goes one 
particularly, a technological phenomenon better with the DOS Tool Kit. 


Pascal, FORTRAN, PILOT and 
| 6502 assembly language. 
Use these languages to score 
a sonata. Apple will play 
back your musical master- 


that can handle everything from solar heat A series of utility programs, piece on its built-in speaker. 
control to lighting your home via voice it gives you the freedom to Edison listened to his 
command. The Apple personal computer. easily design 280hx192v voice on a revolutionary 
graphic displays in a palette phonograph in the 18005... 
Expand your own of living color...depending now you can listen to the 
inventiveness with the on your choice of Apple sounds of today with Apple's 
system. tive family of 
always-expandable Apple. колу first with the an ай 
Take а look inside your local computer movie camera and projector. | 
store. There's a range of Apple systems Now, with Apple's DOS Tool Б А 
for you...whether you want expansion Kit, you can be first to work Where to find even 
capabilities of four or eight accessory wonders with colorful more illuminating 
slots...or memory expandable to 64K creative animation. | Apple experiences. 
bytes or 128K bytes. With this kind of flexi- There's always something 
bility the E for жота, your Imagine the new being invented at Apple to 
own computer system are endless. | r fg ti mr. 
Want to add an A to D conversion broadest line Edison bad the first movie 5 m arena 
board? Apple makes it happen. Want to of software camera...and Apple bas to tell you all about it in 
plug into time sharing, news and elec- programs Ever. tbe DOS Tool Kit that takes it Your Apple dealer. If vou 
| | А you into the colorful world PP | у 
Apple’s broad line of of animation, already own an Apple, there's 
peripherals is equalled only a whole future ahead to 


by the most extensive line of software 
you'll find in the personal computing 
world. Since more than 170 companies 
offer software for the Apple family, you 
can have one of the most impressive 
program libraries ever. 

When you write your own programs, 
your Apple speaks creatively in BASIC, 


Witb Apple, Edison could've written a 
program 1o determine wby some filaments 


challenge man, mind and machine. 

If you're considering a personal com- 
puter, stop by the computer store and 
compare. Apple's reliability, proven perfor- 
mance and recognized technological leader- 
ship will help you see the light. Don't 
let history pass you by. Visit your nearest 
Apple dealer, or call 800-538-9696. 

In California, 800-662-9238. 


burned longer than others. вбаррю computer 


tronic mail services? Apple does it all. 
Because Apple is the most popular per- 
sonal computer with the least complicated 
interface, over 100 companies supply 
peripherals for the Apple family...includ- 
ing an IEEE 488 bus for instant control. 


Disk drives, a tool kit 
and creativity in color. 
Apple was one of the first to use 
disk drives for increased performance | 
and application versatility. Today, our 54" 99^ 
disk drive offers high density (143K bytes) е 
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Letters 


Programming Knowledge 
Is Not Enough 


Isaac Newton explained it over 300 
years ago. Introductory physics students 
learn it less than three months into their 
first course, Yet now it seems to be 
treated as an argument over words, 
rather than principles, in BYTE's Letters 
column. ! speak of the description of cir- 
cular motion under the influence of 


чоч хото 


gravity, and in particular of Delmer 
Hinrichs’ recent contribution "Marsport 
Forces Resurface” (January 1980 BYTE, 
pages 16 and 17). 

[n the situation described, there is 
only one force acting: gravity, given by 
GMm/r', The other relation Hinrichs 
presents does поі show how to calculate 
another kind of force, but is simply a 
statement of Newton's second law of 
motion, namely, if any net force acts on 


je — emm 


zm-cosoo 


Chrislin is First ! ! ! 

with deliveries of DEC's Desk Top Computers. Available with 
LS! 11/2 or LSI 11/23 CPU. Complete system totally enclosed 
within VT100 Video Terminal. Price $4,500 with LSI 11/2 and 
64K bytes or $8,995 with LSI 11/23 and 256K bytes. 


NOW Available — PDP 11/23 with 256 KB Memory $8,900. 


SPECIAL — LSI 11/2 and 32K x 16 Memory $1,095. 


10 MEGA BYTE Cartridge Disk System with Controller, RT11 


compatible $6,100. 


1 MEGA BYTE RX02 Floppy Disc System $3045. 
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Chrislin Industries, Inc. 


Computer Products Division 
31352 Via Colinas © Westlake Village, CA 91361 ® 213-991-2254 
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a body, an accelerated motion will be 
observed. For circular motion, the ac- 
celeration is equal to v?/r, and the force 
giving rise to such motion, fron 
whatever physical source, is called a 
centripetal force; ie: a force toward the 
center of the circle, which is quite the 
opposite of Mr Hinrichs' "centrifugal" 
force (of which there is none in the 
situation under discussion), The physics 
here is thus simply to note that the 
gravitational force acts centripetally, and 
thus can be equated to m times the ac- 
celeration, or ma. 

It is unfortunate that many people 
have not yet realized that programming, 
once one is past the initial hurdles, is no 
longer a self-sufficient discipline, but 
must be viewed as a tool within the con- 
text of some other discipline in order to 
acquire real value. [f the discipline is 
economics, for example, the programmer 
must be a reasonably accomplished 
economist if one is to trust his results; if 
the discipline is physics, then the physics 
must be understood thoroughly, and not 
just pulled out of some handbook; and 
so ОП... 


S Leslie Blatt 

Professor of Physics 

The Ohio State University 
Van de Graaff 
Accelerator Laboratory 
1302 Kinnear Rd 
Columbus OH 43212 


More Marsport Commentary 


In Delmer Hinrichs' second letter in 
the January 1980 BYTE, he continues to 
miss the point about the nature of forces 
in circular motion. (See "Marsport, Here 
I Come," April 1979 BYTE, page 84.) As 
he points out, the National Aeronautics 
and Space Administration (NASA) ex- 
plains circular orbits in terms of cen- 
tripetal force and gravitational force, 
while Mr Hinrichs says, “The attraction 
of gravity is exactly balanced by the 
centrifugal force at all times." This is not 
just a matter of "slightly different" ter- 
minology. As can be confirmed with a 
dictionary, a centripetal force is one 
directed toward the center of motion, 
but a centrifugal force is one directed 
away from the center of motion. Thus 
the terminology of Mr Hinrichs is in fact 
opposite that of NASA. 

Perhaps the confusion results from the 
use of two names, centripetal and 
gravitational, which suggests the ex- 
istence of two forces. However, gravita- 
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TRS-80* Computer Compatible ... 


Quality is the real difference. 
Low price is merely a dividend. 


High quality. 
Competitive pricing. 
And a proven track record. 


Three reasons why Percom is the industry's 
number one independent manufacturer of 


mini-disk systems for microcomputers. 
And if you’re looking at 
mini-disk drives, extra storage 
capacity is an added 
bonus. 
In fact, you store 
almost one fifth more 
data on Percom 
TFD- 100" drives and 
over two-and-one-fourth 
times as much on 
TFD-200™ drives. 
Besides extra testing 
and superior design, you get 
free, with each system, a software 
patch on minidiskette that not only 
upgrades TRSDOS* for operation with 
the newer 40- and 77-track drives, but 


Available Š 1-2 2- and 3-drive 
configurations, Percom drives for the 


TRS-80* computer start as low as $399. 


The gift of speech 


Called 
Speak-2-Me- 

. 2™ this clever 
interface 
module makes 
 aTexas 

Speak & Spellt the voice of your 
computer — announcing, imploring, 
commanding with expressions and 
sentences created from the Speak & 
Spellt vocabulary. 

Speech is controlled either at the 
keyboard or by your own Level Il 
minidiskette word games 

Speak-2-Me-2™ 
is installed in the 
battery 
Щи of 


Spell, and us is 
provided from an 2\ 
ordinary calculator power — 
pak. Supplied with an 
interconnecting cable, 
operating software and a 
comprehensive users manual, 
Speak-2-Me-2'" costs only 
$69.95. 


warranty. 


OS-80'" uses Level II 
BASIC commands 


With OS-80™, Level II BASIC 
commands are used for DOS and Disk 
BASIC functions. 

You extend the OS-80™ utility set 
indefinitely with your own BASIC 
disk-resident utilities. 

05-80" resides in less than 7-Kbytes 
of RAM, 

The program is supplied on 
minidiskette along with a simple file 
manager, BASIC disk utilities and an 
OS-80'" “Handbook” that you expand 

All are helpful programming 

es 


the Separator:"" End “CRC 
error. Track locked out!" 


TRS-80* computer systems. The 
SEPARATOR": so called, is installed in 


the Expansion Interface without 
installed, data and clock signals are 


Price, with instruction manual, $29.95. 
reliably separated during playback, an 


essential function that the separator NEW! OS-80'" 
circuitry of the host computer performs Machine Language 


Utility. Only 
: $14.95 on 
minidiskette w/instructions, 


very poorly. Price is only $29.95, 


Note. Opening the Expansion Interface 
may void the Tandy limited 90-day 


Quality Percom products are available at Percom dealers nationwide. 
Call Percom's toll-free order number, 1-800-527-1592, 
for the address of your nearest dealer or to order direct. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 


211 N. KIRBY GAR А, (ND, TEXAS 75042 
to 272.5421 


т trademark of Percom Data Company, Inc. 
' mademark-of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 
+ trademark of Texas Instruments, Enc. 
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Hire a 
fast 
thinker. 
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5 MHz CPU Card 

@ Intel 8085А-2 microprocessor Bl Hardware 
floating point W Performs calculations six times 
faster than other CPUs № On-board monitor in 
PROM № 1K RAM scratch pad @ Keyboard or 
RS232C terminal Bl Variable clock frequency 


PRICE— $850 
(Callfornia residents add 6% sales tax) 


Call or write Artec for details. 


ARTEC ELECTRONICS, INC. 
605 Old County Ad., San Carios, CA 94070 
Telephone (415) 592-2740 
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tional forces are centripetal; ie: directed 
toward the center {of Mars in this case). 
In other words, for circular orbits the 
gravitational force and the centripetal 
force are one and the same and cannot 
balance one another. 

You might then wonder why two 
names and two formulas are used for the 
same force. The answer is that the two 
different formulas come from two 
separate types of analysis, one indepen- 
dent of motion, the other requiring mo- 
tion. The formula for gravitational 
force, Ё, = GMim/r?, comes from 
measurements of forces between two 
masses. The two masses might be or- 
biting each other, in contact, on a colli- 
sion course, or moving apart. The 
gravitational-force formula works the 
same in all of these cases. On the other 
hand, the formula for centripetal force, 
F, = mv /r, comes from measurements 
of forces needed to keep a single mass 
moving in a circular path. These forces 
can be of any type. Examples include 
tension in a string, friction between a 
car's tires and the road surface, elec- 
tricity, magnetism, and gravity. The 
centripetal force equation works the 
same in all of these cases. Notice that 
both of these formulas apply to circular 
orbits and can be set equal because the 
centripetal force is supplied by gravity. 

As a high school physics teacher with 
a Master's degree in physics, 1 have 
discussed this subject with over a dozen 
physicists and hundreds of students. All 
of the physicists and most of the 
students would agree with what I have 
written here. 


Robert Reiland 
RR 1 
Portersville PA 16051 


A Message About the Reminder 


My article in the January 1980 BYTE 
“A Computer-Generated Reminder 
Message” (page 160) has prompted 
several people to contact me, raising 
various questions related to the article. 

The data conversion routines caused 
the most comment. They require a 
BASIC processor which maintains at 
least seven full decimal digits of preci- 
sion; many do not. To determine if a 
given BASIC maintains seven digits of 
precision, enter "PRINT 9999999", If 
"9999999" is printed, the BASIC main- 
tains sufficient precision. References for 
further study of data-processing 
algorithms may be found in the follow- 
ing articles: 


Fliegel and Pan Fladen, "A Machine 
Algorithm for Processing Calendar 
Dates," Communications of the 


ACM (CACM), volume 11, 
October, 1968. 


Robertson, "Remark on Algorithm 
398," Collected Algorithms from 
CACM. 


Stone, "Tableless Date Conversion," 
Algorithm 398, CACM, volume 13, 
October, 1970. 


Tantzen, "Conversions Between 
Calendar Date and Julian Day 
Number," Algorithm 199, CACM, 
volume 6, August, 1963. 


The only known error in the January 
article appears on page 172. The 
reference to line 9500 should be deleted, 
since the line was deleted from the pro- 
gram listing. 

Another area of questions concerned 
the conversion of the program to other 
disk BASIC s. 1 have been asked about 
TSC BASIC, North Star BASIC, and 
other versions, The usual two areas of 
concern are the required seven digits of 
precision and disk input/output (1/O) 
methods. Without reference to specific 
implementations, Microsoft-like BASICs 
should prove the easiest to convert. 
Other implementations which do not use 
FIELD statements are also convertible, 
though with some increase in difficulty, 


Edgar M Pass 

Computer Systems Consultants Inc 
1454 Latta Ln NW 

Conyers GA 30207 


Here’s a Good Book on 
Curve Fitting 


In response to F R Ruckdeschel's 
appeal for a good, balanced reference 
book on curve fitting (Letters, March 
1980 BYTE, page 16), | heartily recom- 
mend Applied Linear Statistical Models 
by John Neter and William Wasserman 
(Richard Irwin & Sons, 1974). 

This book features a unified approach 
to both simple and multiple cases of 
linear and polynomial regression tech- 
niques, and through the use of indicator 
variables, it also offers a regression ap- 
proach to basic and multifactor analysis 
of variance. 

It is a good book for both beginners 
and statisticians alike, since it starts out 
at an introductory level, introduces 
matrix theory early, and goes on to 
show how matrix operations {ор erations 
on two-dimensional arrays, which most 
computer languages can handle) can be 
applied to a large variety of statistical 
analyses. 

After ] had struggled for years in the 
seemingly muddy area of statistics, this 
book has been instrumental for me in 
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Do more 
than ever before- 


Many satisfied customers know 
Heath takes the risk out of buying a 
balanced computer system. With the 
Heathkit All-In-One Computer, you 
get 16К Random Access Memory 
(expandable to 48K), keyboard, video 
terminal and floppy disk system – 
together in one self-contained, com- 
pact unit - for up to hundreds of 
dollars lessthan comparable systems. 


Heath now makes the All-In-One 
Computer more versatile than ever! 
The new Heathkit H77 Floppy Disk 
System gives the All-In-One even 
more data storage and recall capac- 
ity. Combined, the All-In-One and 
H77 Floppy Disk give you up to 300K 


bad X - 


Heath makes the All-In-One Computer more versatile 


bytes of on-line data storage — 
enough to hold entire files. You can 
mount operating system and pro- 
gram disks at the same time, to make 
computing even faster. 


You can run programs written in 
MICROSOFT™ BASIC?" and As- 
sembly Languages, and all current 
software written for the popular 
Heathkit H8 Computer. 


Heath User's Group (HUG) will share 
with you a library of over 500 pro- 
grams to make your computer serve 
you in ways you never imagined. 
There's no better way to learn about 
computer systems — and save money 
-than by building one yourself. 


Heathkit 


TET — 


Concise, easy-to-follow Heathkit 
assembly manuals show you the 
way, from start to finish. And a na- 
tionwide network of service centers 
protects your computer investment. 


Join the Heathkit computer family 
today -and pocket the savings! 

For complete details on Heathkit 
computer systems, as well as nearly 
400 other electronic kits for your 
home, work or pleasure, send today 
for your free, value-packed Heathkit 
catalog. Or pick up your copy at the 
nearest Heathkit Electronic Center. 


SEND FOR FREE CATALOG | VISIT YOUR HEATHKIT STORE 


Write to: HEATH COMPANY, [iulii 
DEPARTMENT 334-684, В 
BENTON HARBOR, MI 43022 


T 


In the U.S. and Canada, visit your 

nearby Heathkit Electronic Center where 

Heathkit products are also displayed, 

sold and serviced. See the white pages ol 
our phone book. In the U.S., Heathkil 
lectronic Centers are units of 


Veritechnology Electronics Corporation. CP-184 


Now for CRTs, TRS-80 Model Il and Sorcerer! 


VEDIT CPM 


Visual Editor 


You Customize The Fastest Editor For 
Word Processing, C-Basic, Fortran, Assembler. 


Features: 

Screen oriented editor with status 
line. In visual mode the screen 
continuously displays the region of 
the file being edited and a cursor. 
Changes are made by moving the 
cursor to any place in the file and 
typing in new text or hitting a 
unction key. These changes are 
immediately reflected on the screen 
and become the changes to the file. 

Full array of cursor movements 
with single key movement to begin 
and end of lines, tab positions. 

Function keys for character 
delete, line delete and allowing line 
splitting and concatenating. 

Very easy to use text move in 
visual mode with a text register. 

Flexible command mode allows 
global search and substitute, repe- 
titive editing operations, text move. 

Blocks of text are readily copied 
from one file to another. Files may 
be merged on input, split on output 
and other extensive file handling. 

Keeps up with the fastest typists! 

Extensive manual with sections 
for both the beginning and experi- 
enced user. (Our users say it is the 
clearest, best manual available). 


Special Features: 

Disk buffering can automatically 
perform Read/Write for files larger 
than available тат memory. 

Tabs settable to any positions. 
Tab key inserts tab character or 
spaces to next tab position. 

Display of clearly marked contin- 
uation lines for text lines longer 
than the screen. 


You Customize It: 

To Your screen size (even 40 or 
70 lines), screen address and 
keyboard layout. 

ursor type, blinking, reverse 
video. 

Default Tab positions and various 
parameters. 

Scrolling methods. 

Its ideal for diverse hardware, 
mn and applications. 

or OEMs too. 


Compatible: CP/M systems with 
most memory mapped displays, 
including VDM, SSM, VIO, Matrox. 
CRT terminals, H19, VT100, 
Hazeltines, etc. Also for Sorcerer 
and TRS-80 Model 1. 


CPM эът ul gai Atirarch Сағ 
TAS 30 м a Hadamard bl Tandy Corparaiayn 


The Changes You Make on the Screen 
Become the Changes in the File. 


Compare with the other screen oriented editors. Some have most of VEDIT's 
features, fewer have the special features, but none are customizable like 
VEDIT. And don't be misled by our lower price! Write or call for more 
information and discover why VEDIT allows you to edit faster and easier than 
any other editor. (Even users with other screen oriented editors and word 
processors tell us they prefer VEDIT!) 


Ordering: Specify your video board, CRT terminal type or microcomputer, 
the 8080/280 or Z80 code version and disk format desired. 


Need a Fast and Reliable 24 X 80 Video Board 


Then you want the S-100 РИСЕОМ V-100. Its 1/0 mapped, doesn't take up 
memory space, yet runs at full processor speed. Full character set with lower 
case descenders. Fully assembled and tested by PIICEON, the company 
known by OEMs for reliability. Its the ideal companion to VEDIT. 


Standard Package: For CRTs, Sorcerer, Model 11, Piiceon........ $110 
Memory Mapped Package: For Memory mapped displays ........ $100 
Manual: Price refunded with software purchase ................ $ 15 
PIICEON V-100: 24 X 80 Video display board, 1 Year Warranty ..... $445 


PICKLES & TROUT CP/M: Super CP/M 22 for the TRS-80 MOD И. . $185 
VISA and MASTER CHARGE Welcome. Dealer Inquires Invited. 


CompuView Products Inc. 


1531 JONES DRIVE ANN ARBOR, MICHIGAN 48105 
CALL ANYTIME: (313) 996-1299 
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clearing the water. And for the ex- 
perimentally minded computerist, this 
text winds up with a comprehensive sec- 
tion on experimental design. 


Richard Shide 
918 4 Ave 5 
Fargo ND 58103 


Getting Into a Metric Gear 


As an avid cyclist, I was glad to see 
the Programming Quickie in the March 
1980 BYTE ("Gear-Ratio Calculation for 
Bicycle Derailleurs," page 68), but as an 
ardent proponent of "metrication" | was 
sorry to see that, contrary to your stated 
policy, you did not include a metric 
equivalent. Metric countries use a more 
rational and intuitively meaningful 
measure of the gear ratio than our silly 
system does; they simply measure how 
far the bicycle will travel in one com- 
plete turn of the pedals. The following 
program (listing 1) should serve to make 
the principle clear. 


Listing 1. 
PROGRAM GEARS; 
CONST Pi = 3.14159; 
VAR 
DIAMETER, 
CIRCUMFERENCE, 
DEVELOPMENT, 
CHAINWHEEL, SPROCKET: REAL, 
BEGIN WRITE (‘WHEEL DIAMETER IN 
METERS: `); 
READ (DIAMETER); 
CIRCUMFERENCE :=PI + DIAMETER; 
REPEAT WRITE (‘TEETH ON CHAIN 
WHEEL: >); 
READLN (CHAINWHEEL); 
WRITE (‘TEETH ON SPROCKET: '); 
READLN (SPROCKET). 
DEVELOPMENT : = (CHAINWHEEL / 
SPROCKET) * DIAMETER: 
WRITELN ('DEVELOPMENT: ', 
DEVELOPMENT: 4:2, ' METERS.) 
UNTIL EOF 
END. 


David A Mundie 
104 Oakhurst Cir 
Charlottesville VA 22903 


Beware of Handshakes 


If any BYTE readers are thinking 
about installing a dot-matrix printer in 
their microcomputer system, I have a 
friendly warning to pass on: pay close 
attention to your manufacturer's recom- 
mendations, or know the risk you're 
taking if you ignore them. 

For example, North Star Computers, 
Inc recommends that owners connect the 
Anadex DP-8000 to the parallel interface 
of its Horizon computer. But comparing 
printer specifications, | chose to save a 
few bucks by building a Heath H-14 line 
printer for the Horizon's serial interface. 

I saved some money: the printer kit 
cost $625 plus shipping, plus an addi- 
tional $82.98 at the Heathkit Electronic 
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Mountain Hardware makes 


more peripherals for 


the Apple Computer 


than Anybody. 


and 


Intelligent Home Controller for lights and 
appliances. Real-time schedules and 
energy conservation. Complete applications 
software package. Home security with random 
scheduler, Power usage accounting package for 
home energy cost control. No wiring required. 


Real-time and date information. Interrupts 

permit Foreground/Background operation. of | 
two programs simultaneously. Battery back-up. | 
Crystal-controlled for + .001% accuracy. Onboard | 
ROM for easy access from BASICs. Supports l 
PASCAL. Time from one millisecond to one year. 


КОДА 


Input/Output Speech Digitizer. Permits talking programs. Де, capability 
allows interactive programs with speech-prompted i inputs. Use output for 
speech directed activities in business S systems, announcements їп а control- 
room, or sound effects in entertainment programs. Easy to use because input 
== |ы  aswellas ошіриїіѕ under user control with special software operating system, 


see? -- 


1 | B8 
i m 


Program your own EPROMS. Create. your own firmware. 
ан Programs 2K, 2716 5V. EPROMs. Disk software package 
after BURN. RUN your programs from on-board socket or 
install th them oMFIOMPEURS 


- ~ < ES. 


Sophistication p previo: PES available only on 
expe rimental ts inframe com- 


ТЫ synthesizer system. 16 voices in 


sound: ] uments—and more. Fully 
programmable waveforms, 
trol. Composition 

input using standard music notation. 
Chords and multi- part scoring up to 16 
voices. A trui instrument te anyone with 
an Apple ca Ts 


Envelope Con- 


16ch nalo gital input. 16 
€— gi al нодо! pd 
Eight bit resolution. Super-fast Ви 
sec. conversion time: 
| output to the real world: All on one 
card. 


AMountain Hardware 


provides easy EPROM programming. EPROMS are verified 


cei DIR cratc chapd AN Man dtwoTTL 
connectors. Special 2K Rt for wertul system 
enhancement кеу | сч 
coming soon. 


uter synthesizers. Dig ial Eri neta 
stere . Instru ed pak ае жаШ the 


5 tem—sheet. music | 


onitor and 


a place to put them 


Е ЕЕЕ 


By popular demand! Eight more slots for your 
Apple. Attractive sturdy enclosure. Its own heavy 
duty power supply. Easy to use. Address cards 
їп Expansion Chassis the same way as in your 
Apple. Only one additional command to specify 
in Apple or in Expansion Chassis. Compatible with 
all Apple peripherals. 


MOUNTAIN HARDWARE has the most compre- 
hensive line of Apple peripherals available. 
Anywere. From anybody. We know the Apple 
inside and out and are committed. to providing 
the most innovative and unique products to 
expand and enhance ils capabilities and use. 
After all, we were the first company to make an 
Apple peripheral—except Apple Computer. 


The message is simple. If you have an Apple, you 
need to know MOUNTAIN HARDWARE. 


Available at Apple Dealers worldwide. 


Mountain Hardware 


Leadership in Computer Peripherals 
A Division of Mountain Computer, пс. 
300 Harvey West Bivd. 

Santa Cruz. CA 95060 (408) 429-B600 


Í MORE PERIPHERALS? Send me information. 
D NAME 
| ADDRESS 


eee 
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Apple 13 a trademark of Apple ванна Inc. 


Center in Seattle when the H-14 flunked 
its initial power-on tests. The service 
personnel replaced two defective CMOS 
{complementary metal-oxide semicon- 
ductor) integrated circuits and repaired 
three open-foil breaks in the 5 V supply 
at no charge, but they detected er- 
roneous installation of seven transistors, 
(Considering the obvious textual errors 
in the documentation, which would you 
believe—the text or the pictorials? 1 
guessed wrong and followed the pic- 
torial: customer error!) 

My H-14 printer tested perfectly at 
4800 bps (bits per second) under HDOS 
in Seattle, It went ape at 4800 bps on 
the Horizon after I got it home. A quick 
phone call to my friendly Horizon dealer 
divulged the fact that North Star DOS 
does not test for handshaking signals! 
(The Heath manual advises to run no 
faster than 110 bps without hand- 
shaking.) 

So now I have a 110 bps line printer 
dawdling along, while the 4 MHz Z80A 
and 1 are twiddling our respective 
thumbs! Does anybody out there want 
to trade an in-warranty Anadex DP-8000 
printer for an in-warranty Heath H-14 
plus some extra cash? 


John R Dye 
4807 Fifteenth Ave SE 
Lacey WA 98503 


Specialized Business Program 


As a charter subscriber to BYTE, | 
quite often see references by many of 
your software reviewers and article 
writers to the lack of good software 
available for microcomputers in the 
business field. I thought, to give some 
perspective, that I would tell BYTE 
readers about the Electric Log. It is 
highly specialized and useful in no field 
other than the operation of a television 
station; therefore it is directed to a very 
small group of very small businesses 
(less than 8000 in the entire US). 

The point I would like to make is this: 
since there is an adequate supply of 
standard business packages available, the 
opportunity in business software lies in 
the specialized application field. These 
will never be marketed in magazines 
outside the trade, never by computer 
companies, and never with any great 
publicity. There is more of this done 
than you realize, and this may be the 
undercurrent that stimulates small 
business to invest in microcomputers. 


Pete Charlton 
The Management 
POB 111 

Aledo TX 76008 


Figure 1. 


Pass the Pi 


Emory Sprenkle remarked in his letter 
(February 1980 BYTE, page 16) that 
1/(113/355) is a good rational approx- 
imation of v, and is easily remembered. 
In fact, 355/113 is the best rational frac- 
tion approximation to т having no more 
than three digits in the numerator. 

I was reminded of the following prob- 
lem which appeared a few years ago in 
American Mathematical Monthly: 


What is the smallest number of 
perfect 1-ohm resistors needed to 
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16 RESISTORS 
IN SERIES 


create a network with an equivalent 
resistance of т ohms, + 10 ^^ ohms? 


This problem leads one to discover how 
positive rational fractions may be 
presented as continued fractions. The 
solution shown in figure 1 includes three 
resistors in series with a network con- 
sisting of sixteen series-connected 
resistors in parallel with seven parallel- 
connected resistors, making twenty-six 
in all. 


W Lloyd Milligan 


8604 Maywood Dr 
Columbia SC 29209 Ш 
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Industrial quality components 
for 8-100 system builders, from 


California Computer Systems. 


pped with CP/M 2.0, the controller reads 

ites IBM-standard single density. 
Automatically determines disk density — 
single or double. Supports PerSci auto eject, 
plus fast-seek for voice coil systems. 


2810 780 CPU Board. Capable CPU for S-100 
Systems operates at 2 or 4MHz, is fully Altair/ 
Imsai compatible. Z-80 monitor is available 
separately. Includes auto addressing to 
4K boundaries, plus a serial port for serial 
devices, including terminals and printers. 
Supports both front-panel operation and 
power-on memory jump, plus wait-state gen- 
eration for slower memories. Compatible with 
proposed IEEE S-100 standards, 


2032A 32K Static RAM. Fast static memory 
operates without wait states at a full 4MHz, 
Supports full and partial bank select, for 
expansion beyond 64K. Addressable in 8K. 
blocks at 8K boundaries. Address and data 
lines are fully buffered, and there are no 


DMA restrictions. 


2016 16K Static ВАМ, Fully buffered board 
features 2114 static RAMs for -- 5v operation. 
Bank select available by bank port or bank 
byte, for system expansion beyond 64K. 
Addressable in 4K blocks at 4K boundaries. 
LED indicators for board selection and 
bank selection. Available in 200, 300, or 450 
nsec versions. All versions support 4MHz 
operation with no wait states. 


2200A Mainframe. Rock solid, heavy gauge 
cabinet includes 12-slot, actively terminated 
S-100 motherboard, fan, and power supply. 
Power supply features 105, 115, or 125 volt 
AC input power; provides +8vDC at 20 amps, 
+ 16v DC at 4 amps. Available in five colors. 
Includes convenient, front mounted, lighted 
reset switch. 


25014 Mother Board, 12 slots, actively 
terminated, with all S-100 connectors included. 
Distributed power line bypass, low induc- 
tance interconnect —extremely low bus noise. 


Boards. Pour high quality prototype 
boards: Solder Tail, Extender/ Terminator 
Wire Wrap, and Etch. 


P2802AA 6502 CPU. Stand-alone CPU 
generates fully S-I00 compatible МО signals; 
executes 6502 machine language. Operates at 
2MHz; capable of DMA operation. 


Available nationally. 


California Computer Systems industrial 
quality S-100 products are available at over 
250 computer retailers. Volume customers 
ae contact the marketing department at 


CCS. Industrial standards. 
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Industrial quality means top grade materials, com- 


A ponents, and assembly, plus complete testing for absolute 
ү reliability. 
= — в. Industrial quality means solid designs, a full 
(amie l complement of the important features you require, and 


a product line that delivers performance. 
Industrial pricing comes from mass production. We 
Аа ай buy at the right prices, and build in quantity using 
9 state-of-the-art facilities and techniques. Including 
complete burn-in, for full performance right off the shelf. 
quality at иена] prices. Our industrial point of view means you get higher 


performance, greater reliability, and lower prices. If these 


You-systems builders who need top quality, full are features you would like to see in your S-100 system, 
featured, workhorse S-100 building blocks at the most see things our way. 
competitive prices now have a source. California Because for serious users with serious uses for 
Computer Systems. the S-100, these are the industrial standards. 


: California Computer Systems 
4 250 Garibbean Sunnyvale, CA 94086 (408) 734-5811 


Ciarcia’s Circuit Gellar 


Copyright € => 1880 by Steven А Clarcia. All rights reseregd. 


A Build-It-Yourself Modem 
for Under $50 


I receive many personal-computer 
club newsletters. Some of the larger 
clubs around the country have put me 
on their mailing lists to keep me 
informed of what's going on in their 
area. One I recently received was 
significant because it demonstrated 
the tremendous advancements in per- 
sonal computing in a very subtle 
way. 

It was not the content of this 
newsletter that was important. It con- 
tained the usual new business, old 


Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


business, and other information. The 
significant point was the preparation 
of the document itself. 

According to an editorial, this 
publication has an editor/publisher 
and four columnists spread across the 
state, Each columnist prepares his 
textual material on his own personal 
computer, using a word-processing 
program. He then telephones the 
editor's computer and down-loads the 
text to it. The editor, using his com- 
puter, combines the four individual 


Photo 1: The prototype modem circuit of figure 1 was assembled on the blue perforated 
circuit board as shown. It was then installed under the top cover of a COMM-80 1/O- 
expansion unit, shown at left. The COMM-80 was described in the June Circuit Cellar. 


(See “I/O Expansion for the TRS-80, Part 2: Serial Ports,” 


June 1980 BYTE, page 42.) 


The COMM -80 and this modem are sufficient to turn a Radio Shack TRS-80, or a com- 
puter that uses a similar bidirectional bus, into a timesharing terminal. The modem can 


be used on any computer. 
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columns, along with his work, and 
lays out the complete newsletter. 
Finally, the editor telephones the 
print shop and transmits the entire 
newsletter for typesetting and print- 
ing. 

The significant point is that all the 
communication is between computers 
and is conducted over the telephone 
lines. 

Transmitting and receiving data 
using the telphone is not a difficult 
task if you have the correct equip- 
ment. Virtually any microcomputer 
can be configured for this activity. To 
communicate properly, the system 
must be a serial terminal or emulate 
one and be attached to the phone 
lines through a modem. 

A "terminal" describes any equip- 
ment with hardware and software 
designed to facilitate serial data com- 
munication with prescribed data rates 
and protocol. My June 1980 article on 
the COMM -80 was such a hardware 
package. (See “I/O Expansion for the 
TRS-80" June 1980 BYTE, pages 42 
thru 62.) With the COMM -80 attach- 
ed and using the communication soft- 
ware provided, the TRS-80 computer 
emulates a terminal. Any other com- 
puter system calling itself a 
"terminal" and using the same data 
rates and protocol would be able to 
communicate with it. This includes 
all users of The Source and MicroNet 
timesharing services. 

A modem is the device that allows 
the computer to be connected to a 
telephone. 

The problems associated with con- 
necting your computer to a telephone 


‘There are two 
Sides to our story. 


Side One 


The DISCUS 2+2 Quad-Density Hardware 


Now you can use your 
S-100 system to tackle big 
jobs. Because the DISCUS" 
2+2 Quad-Density Disk 


factory mounted in a cabinet with 
power supply, fully-buffered S-100 
single-board controller, and inter- 
connecting cables. All fully 
System puts 1.2 megabytes of assembled, system-tested and 
fast-access memory on your EN SY А MS fully warranteed. 
side for just $1545.00 complete. О JY УИ, You get the speed and 
With the DISCUS" 2+2 System, "n E E efficiency of 1.2 megabyte- 
complete means complete. per-diskette memory... 
You get a full-size (IBM- and you get it for 0.13¢ 
compatible 8") double-sided/ per byte. 
double-density disk drive, 


Side Two 


The DISCUS 2+2 Quad- Density Software 


1.2 megabyte quad-density hard- 
ware is only one side of the story. 
The DISCUS™ 2+2 System price 
includes all the fully-interfaced, 
high-performance software you 
need to take full advantage of your 
quad capacity. 

The system includes our exclusive 
BASIC-V™ virtual disk BASIC, which we think you'll take sides with 
allows you to address your quad- | "" DISCUS” 2-2. 
density diskettes as easily as main memory. The if your dealer doesn't carry THINKER TOYS 


development tool available. 
Micro-Soft BASIC 5.1 and Micro- 
Soft FORTRAN are availabie as 
options. Both run under CP/M* 2.1. 
Check out the full system price of 
DISCUS™ 2+2 Quad against any 
other floppy disk system at your 
local computer store. At $1545.00, 


operating system you get is the widely accepted products, write MORROW DESIGNS Inc., 5221 
CP/M* 2.1. And you get our powerful DISK-ATE Central, Richmond, CA 94804. Or call (415)524-2101 
text editor/assembler; The most advanced software 9-5 weekdays (Pacific Time). 


MORROW DESIGNS / Thinker Toys: 


*CP/M is a trademark of Digital Research. 
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Photo 2: Comparison of two generations of modems. At right is an early model made 
by Anderson-Jacobson, shown with the covers open. The old modem uses discrete 
semiconductor components and toroidal inductors. On the left is an example of a cur- 
rent model of modem: a Novation Cat acoustic-coupled modem, which is popular with 
home-computer hobbyists. 


Photo 3: First of a series of photos (3 thru 9) showing how you can easily contruct an 
acoustic-coupler pickup. My design for the pickup uses such "exotic" materials as a hot- 
water pipe foam insulation, a pair of 2-inch, 8-ohm dynamic speakers, a foarn-backed 
dinner placemat, rubber cement, and adhesive tape. 

Step 1 of the process (shown here) is to cut a wedge-shaped piece from the insulating 
foam. The foam I used had an inside diameter of 1% inches with a ,-inch wall, giving an 
outside diameter of about 2% inches. The high side of the wedge should have a height of 
about 1 inch, the low side about % inch. 

Next, cut and trim a rectangular piece of foam measuring % by У, by 3% inches. This is 
used to help fit the speaker snugly into the hole in the wedge-shaped piece previously 
cut. 

Solder the electrical connections to the speaker before proceeding to apply rubber- 
cement to the rectangular foam piece and wrap it around the voice coil of the speaker. 
Hold tt in place until the cement sets. 
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are not unlike those associated with 
the cassette data-storage system on a 
personal computer. Like the 
telephone, the cassette recorder is 
incompatible with digital data and 
has a very narrow bandwidth (a few 
thousand hertz). Since all personal 
computers accommodate cassette 
data storage, there is obviously a 
reasonable solution. 

Rather than using digital voltage 
levels, as in a direct-wired com- 
munication link, audio-frequency 
tones are recorded instead. In most 
systems, one tone of a given fre- 
quency signifies a logic 0 and a tone 
of a different frequency signifies a 
logic 1. When we change or shift the 
tones to correspond with the logic 
input, we are performing frequency- 
shift-keyed (FSK) modulation. When 
we play back the tape into the com- 
puter, a demodulator distinguishes 
the tones and separates them back 
into 1s and Os. 


How Does a Modem Work? 

Terminal-to-terminal communica- 
tion is more complex than a simple 
cassette system even though it 
employs similar techniques. Trans- 
mission over the two-wire phone 
system from one terminal, called the 
originating terminal, to another, 
called the answering terminal, uses 
FSK tones. The major distinction is 
that terminals, unlike cassette 
recorders, can operate in full-duplex 
mode and communicate in both direc- 
tions over the same pair of wires. 
Rather than using a single pair of 
tones, which would be confusing if 
both terminals tried to transmit at the 
same time, a modem uses two sets of 
tones, 

One set of tones (1070 Hz and 1270 
Hz) is used by the originating ter- 
minal and another (2025 Hz and 2225 
Hz) is used by the answering ter- 
minal. If your computer were con- 
nected to a timesharing computer, 
your computer would be the 
originating system and all your data 
would be sent with FSK tones of 1070 
Hz and 1270 Hz for logic 0 and 1, 
respectively. The timesharing com- 
puter would answer you with 2025 
Hz (logic 0) and 2225 Hz (logic 1) FSK 
data. 

Almost universally, if you are dial- 
ing up a large computer network, you 
are the originating terminal. An 
originate-oniy modem, which is all 

Tex! continued on page 28 
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The trouble with video terminals today 
is that most of the low-cost models just don’t 
have the performance to handle your tough 
applications. And the few that do are usually 
not compatible with your existing system. But 
now, Intertec has resolved this age old 
dilemma with the introduction of its new 
Emulator™ Video Terminal. 

The $895* Emulator™ performs exactly 
as you command. With the depression of just 
a few keys, Emulator users can select 
terminal control codes of any one of four 
popular video terminals. The Lear-Siegler 
ADM-3A. The Soros 10-120. The DEC VT- 
52. Or the Hazeltine 1500. Incredible! It's like 
having four terminals for the price of ona. 


ly one - Dealer inquiries invited. 


But, best of all, not only does the 
Emulator replace these terminals, it outper- 
forms them by offering enhanced user- 
oriented features. Features that those other 
terminals just don't have - at any price. 

Standard Emulator™ features include: a 
sharp, crisp 12" non-glare screen with a full 
24 line by 80 column display. Twin RS232C 
serial ports - one for the host computer and 
one for your printer. Four separate Cursor 
control keys. A separate 18 key numeric pad. 
Keyboard selectable baud rates and operating 
modes. And, a host of visual attributes. 

No matter which dumb or smart terminal 
you're using today, don't buy another until you 
check out our new Emulator™. You'll get the 


za. FARES GAD 


performance of four terminals for the price of 
one. And you'll probably save hundreds of 
dollars over the price you paid for your last 
terminal. Plus, you'll get unparalleled relia- 
bility, nationwide service and quick delivery. 
Call or write us today for all the details. 
Intertec terminals are distributed worldwide 
and may be available in your area now. 


TEM МТЕЗТЕС 
San SAMS. 
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Now! North Star 


North Star now offers application 
software for use on the HORIZON! 
Now you have one reliable source 
for both hardware and software 
needs! The first packages avail- 
able are: 


NorthWord— 

NorthWord is a simple-to-operate 
word processing system designed 
for use with the popular North Star 
HORIZON. NorthWord enables you 
to increase office efficiency and cut 
document typing time and cost. 
NorthWord incorporates the most 
sought-after word processing fea- 
tures: easy editing, on-screen text 
formatting, simultaneous document 
printing, and much more. NorthWord 
can be integrated with other North 
Star software packages to produce 
customized letters, labels and 
reports quickly and efficiently. 


pplication Software! 


MailManager— 

MailManager enables you to com- 
pile and maintain complete organ- 
ized mailing lists. Lists are easily 
accessible and can be compiled 
with a great deal of flexibility. Entries, 
corrections and deletions are easily 
made. The North Star MailManager 
can print your list on individual enve- 
lopes, on mailing labels, or in com- 
pact summary form. 


InfoManager — 

InfoManager is a powerful list- 
oriented, data management system. 
It will accept up to 50 categories of 
information for each record and has 
the ability to select and sort before 
printing. The North Star InfoManager 
has power and flexibility for many 
applications: product inquiry, in- 
ventory, customer/client records, 
calendar reminders, and as an easy 
way to fill in often-used forms. 


GeneralLedger — 

General Ledger and Financial 
Reporting, two programs in one, 
maintains general ledger accounts 
based on such input as checks, 
bank deposits and journal entries, 
and uses the information in the 
general ledger to produce custom- 
ized financial statements and 
financial reports. 


NorthWord is the central building 
block for ail the North Star applica- 
tion software to follow. Packages 
now being tested include other 
accounting and professional appli- 
cation packages. For more informa- 
tion or a demonstration, contact 
your local North Star dealer. 


North Star Computers, Inc. 
1440 Fourth Street 
Berkeley, CA 94710 

(415) 527-6950 
TWX/Telex 910-366-7001 


Number Type +5 V GND -12V +12 У 


IC1 LM741 7 
IC2 MC1458 8 
1 


MODULATOR SECTION 


[СЗ ХН2211 

IC4 CD4011 14 

ICS NES67 4 

IC6 LM386 6 
LM741 


20k 
10- TURN POT 


RS-232C 
DATA 


Q3 
2N2222 


39k 


1N914 


80 
SPEAKER 


IÇ 
CD4011 
2 


VOLUME 
ADJUST 


CARRIER DETECT 
FROM FIGURE 1A 


Figure 1b: Modulator section of the modem circuit in schematic form. The tone frequency for a mark (1270 Hz) is set up by choosing 
the proper values for capacitor C2 and adjusting the 20 k-ohm potentiometer. When transistor Q2 gates capacitor CI in parallel with 
C2, the oscillator frequency changes to 1070 Hz. 

Capacitor C1 (0.0037 pF) may be formed from a parallel combination of про components, a 0.0015 uF and a 0.0022 pF part. For use 
in the answer mode, the proper value for capacitor CI is 0.001 uF, and the value for C2 is 0.01 pF. 

If RS-232C communication is not a necessity, transistor Q3 may be omitted from the circuit, 


Text continued from page 24: acceptable speed limit is 300 bits per himself. In the answer mode, the 
you need in this instance, has a second (bps). modulator uses 2025/2225 Hz and the 
1070/1270 Hz modulator and a An answer modem is necessary demodulator uses 1070/1270 Hz. 

2025/2225 Hz demodulator. On stan- when someone else calls you and The choice is arbitrary: either 


dard dial-up telephone lines the chooses the originate frequencies for modem can use originate mode ог 
answer mode so long as they don't 
both use the same mode. Owning an 
originate-only modem is not a handi- 
cap as long as someone trying to com- 
municate with you can set his modem 
to the answer mode to accommodate 
you. 

The modem attaches to the serial 
input/output (I/O) port on the com- 
puter. Most serial ports use the RS- 
232C protocol, and most commercial 
modems also use RS-232C. While 
there are various handshaking 
requirements listed in the complete 
RS-232 specification, for the most 
part handshaking is ignored in simple 
full-duplex modem applications. 
Usually the only signals required for 
operation, beyond the data itself, are 
Carrier Detect and Data Set Ready. 


Build Your Own Originate 


Photo 4: Apply rubber cement to the outside of the wedge-shaped piece of pipe Modem 
insulation. Gaining the capability to dial up a 
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TELEPHONE 
HANOSET 


С 


4 


MUTING 


(c6 
SPEAKER i AMPLIFIER 


161 IC2 TE iC? 
[ | 
BANDPASS DEMODULATOR R5-232C 
MICROPHONE >| PREAMP >| (2025/2225 Hz) | CONVERTER 
164 


CARRIER 
DETECT 


Ic5 Q3 
* 
MODULATOR 93-2326 |. 
{1070/1270 H2) CONVERTER T 


SERIAL 
L 2» DATA 
OUT 


SERIAL 
< |] DATA 


Figure 2: Block diagram of the originate-only modem presented in this article. The blocks marked with asterisks (*) indicate the com- 
ponents that provide RS-232C compatibility; these may be left out of the circuit if RS-232 communication ts not needed. 


national timesharing network or 
phone any of a hundred computer- 
information services on your per- 
sonal computer is a_ significant 
milestone. When connected to these 
systems, you go beyond the hardware 
limits of the personal computer and 
instantly add large-computer 
capabilities. Figure 1 is the schematic 
diagram of a 0-to-300 bps originate 
modem which meets all the 
requirements for communicating with 
these systems. The prototype is 
shown in photo 1, mounted under the 


top cover of the COMM-80 
serial/parallel interface. 

There are two kinds of modems: 
direct-connect and acoustic-coupled. 
The former type requires attachment 
to the telephone wires through a data- 
coupler transformer. The latter type, 
the use of which has fewer legal 
strings attached, employs an acoustic 
coupler. This is nothing more than a 
speaker and microphone that sit 
under the mouthpiece and earpiece of 
the telephone handset. The speaker 
transmits the modem's output tones 


Photo 5: Adding pliable material to produce a tight fit around the phone handset. 1 
found a plastic placemat at a discount store with a -inch foam backing that was 
perfect. Cut a strip 1% by 8 inches and glue this around the outside of the wedge as 
shown. Trim to the exact circumference and cover with a strip of fabric adhesive tape. 
The latter helps hold everything together. 
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into the telephone, and the 
microphone listens for the other ter- 
minal's response. 

Modems vary in complexity. Fif- 
teen years ago they were very expen- 
sive and contained many discrete, 
precision components, including 
many toroidal inductors for the filter 
circuits. Photo 2 shows, on the right, 
an old Anderson-Jacobson modem. 
Newer technology is shown on the 
left: the Novation Cat, which is prob- 
ably the most popular acoustic 
modem around. The reduction in size 
is accomplished through integrated- 
circuit technology. 

Figure 2 is a block diagram of the 
modem circuit in figure 1. The design 
I am presenting takes advantage of 
advanced technology and uses only 
six integrated circuits for the com- 
plete modem. Two additional RS- 
232-converter devices can be added if 
RS-232C interfacing is required. 

The modem is divided into two sec- 
tions: modulator and demodulator. It 
also features carrier detection and 
automatic muting. A light emitting 
diode (LED) lights to signify that the 
answering modem is on the line and 
connected when the 2025 Hz tone (the 
"carrier") is detected on the line. A 
signal generated upon detection of the 
carrier automatically enables the 
modulator output (of the 1070 Hz 
tone) in response. Without this fea- 
ture, the 1070 Hz tone would be blar- 
ing out of the speaker continuously. 

The modulator section of figure 1b 
is not very difficult to understand. 
Tone decoder [C5 (ап NE567 device) 
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The easiest, least expensive way to generate 


spectacular multi-color graphics, sharp two-color alphanumerics: 
Your computer, a color tv set and the Percom Electric Crayon". 


Add the Electric Crayon'M to your 
System and your keyboard be- 
comes a palette, the tv screen 
your medium. 

You dab and stroke using one- 
key commands to create dazzling 
full-color drawings, eye-catching 
charts and diagrams. 

Or you run any of innumerable 
programs. Your own BASIC lan- 
guage programs that generate 
dynamic pyrotechnic images, 
laugh-provoking animations. 

From a combined alphanu- 
merics-semigraphics mode to a 
high resolution 256- by 192- 
element full graphics mode, the 
microprocessor-controlled Electric 
Crayon!" is capable of generating 
10 distinctly different display 
modes. 

Colors are brilliant and true, and 
up to eight are available depend- 
ing on the mode. | 
As shipped, the Electric Crayon™ 
interfaces a TRS-80* computer via 
your Expansion Interface or Printer 


PERCOM OATA COMPANY. INC 
211 М KIRBY GARLAND. TEXAS 75042 
[2141 272.3421 
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Adapter. it may be easily adapted 
for interfacing to any computer or to 
anordinary parallel ASCII keyboard. 


But that's not all 

The Electric Crayon is not just a 
м graphics generator/control- 
er. 

It is also a complete self- 
contained control computer. With 
built-in provision for 1K-byte of 
on-board program RAM, an 
EPROM chip for extending EGOS™ 
its on-board ROM graphics OS, 
and a dual bidirectional eight-bit 
port — over and above the com- 
puter/keyboard port — for 
peripherals. The applications are 
endless. 


Shipped with EGOS'M 1К-Буе of 
display memory and a com- 
prehensive user's manual that in- 
cludes an assembly language list- 
ing of EGOS™ and listings of 
BASIC demo programs, the Elec- 
tric Crayon™ costs only $249.95. 


"м = trademark of Percom Data Company, Inc. 


Options include: 

e LEVEL I! BASIC color 
graphics programs on 
minidiskette: $17.95. 

e A 34-conductor ribbon 
cable to interconnect the Elec- 
tric Crayon™ to a TRS-80*: 
$24.95. 


e RAM chips for adding re- 
fresh memory for higher den- 
sity graphics modes: $29.95 
per K-byte. 

e Electric Crayon?" 
Sketchpad, a sketching grid 
of proportioned picture ele- 
ments (pixels) in a tv aspect 
ratio. For 128 x 192 or 256 x 
192 graphics modes. 11-inch 
by 17-inch, 25-sheet pads: 
$3.95 per pad. 


SYSTEM REQUIREMENTS: the video cir- 
cuitry of the Electric Crayon™ provides di- 
rect drive input to a video monitor or mod- 
ified tv set. An internal up-modulator for rf 
antenna input may be constructed by add- 
ing inexpensive components to the existing 
video Circuitry. 

Prices and specifications subject to change without notice. 


* = trademark ol Tandy Radio Shack Corporation which has по retationship to Percorn Data Company. 


Get into computer color graphics the easy, low-cost way with a Per- 
com Electric Crayon™ Available at Percom dealers nationwide. Call 
toll-free, 1-800-527-1592, for the address of your nearest dealer, 
or to order direct if there is no Percom dealer in your area. 
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BANDWIDTH Bs2/R4C 
GAIN G= - R3/2R1 
Q FACTOR Q= fg / 8 


CENTER FREQ. м2 = 1/RaC*(1/R4* 1/R2) 


FOR: Rj*6.2k R25510fl R3s120k C»0.01uF 


CALCULATED PARAMETERS: 
B= 265 Hz 
G*-9,7 
О = 8 
fo= 2117 Hz 


AMPLITUDE 


мо" 2T К, 


TYPICAL BANDPASS FILTER 
RESPONSE CURVE 


А/-/2 


0 Wo e 
FREQUENCY 


FOR AN ANSWER MODEM WITH 


(0" 1170 Н2 USE: 
Ау» lik 
А2. 9100 
R3*220k 
C20.01uF 


Figure 3: The multiple-feedback, second-order bandpass filter: schematic diagram, response curve, and parameter-value calculation 


for given center-of-passband frequency. 


is configured as a very stable current- 
controlled triangular-wave oscillator. 
The space frequency (1270 Hz) is 
determined by the setting of the 20 
k-ohm 10-turn potentiometer and 
capacitor C2. In response to a logic 1 
input (inverted from logic 0 by IC4c) 
transistor Q2 gates capacitor C1 in 
parallel with C2. The oscillator fre- 
quency will now be 1070 Hz. This 567 
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oscillator, while very stable, has a 
high-impedance output. One section 
of the CD4011 NAND gate (IC4d) is 
used as a high-impedance linear 
amplifier to match the output of 
ICS to the 50 k-ohm impedance in- 
put of IC6, the LM386 amplifier. 
Also connected to pin 13 of 
the CD4011 is the carrier-detect 
signal, which mutes the tone output 


Photo 6: Insert the speaker into the hole and align it with the angle of the foam wedge. 
In the unit shown, I used a black broad-tip marker to darken the white surfaces on the 


inside. 
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when no 2025 Hz carrier is being 
received. 

The demodulator section of figure 
la is more complicated and accounts 
for the major expense in a modem. In 
an acoustic demodulator there are 
three basic sections: preamplifier, 
bandpass filter, and demodulator. 
Either a crystal microphone or a stan- 
dard 8-ohm speaker (the latter of 
which is really about the same thing 
as a dynamic microphone) can be 
used with this circuit. 

The output of the speaker/mike is 
amplified by IC1, an LM741. You 
may not need the gain provided by 
this circuit (22X) if you're using a 
crystal mike. In that case you should 
eliminate IC1 and the 10 k-ohm and 
220 k-ohm resistors, and feed the 
microphone output directly to the 
6.2 k-ohm resistor leading to IC2. In 
either case, the signals acquired by 
the mike are sent through a sharp 
bandpass filter which passes only 
signals between 2000 Hz and 2250 Hz. 

We use an MC1458 operational 
amplifier (IC2) to construct a 
multiple-feedback, second-order 
bandpass filter. IC2 is configured as 
two such elements, cascaded to 
improve response. The mathematica! 
calculations behind component selec- 
tion in this type of filter are outlined 
in figure 3. The objective is to pro- 


$7-95* 


NEW WIRE-WRAPFING TOOL DOES ALL We 
The new WSU-30M "Hobby Wrap" tool performs the complete wire-wrapping SU- SOM 


function. First, the too] wraps 50 AWG(O0,25mm) wire onto standard .025 inch 
(О.В тт) square DIP Socket Posts. In addition, the tool also unwraps and, 
finally, it strips 30 AWG wire nick-free. 
WSU-30M makes a "modified" style of wrap, in which approximately 14 turns 
ofinsulated wire are wrapped in addition to the bare wire for purposes of added 
mechanical stability. Designed for the serious amateur, the WSU-30M features 
compact, all metal construction for years of dependable service. 
This unique tool is remarkable value performing tne work of three separate 
tools ata fraction of the cost. 


Strip , 


i 


| Wrap 


WIRE WRAPPING-STRIPPING- UNWRAPPING TOOL 
The compact, inexpensive WSU-30 "Hobby Wrap" Tool does the job of three 


WSU- 50 tools ata fraction of their comparable prices. The tool wraps, unwraps, and 
even strips wire thanks toa unique built-in stripping blade. Designed for use 
$ sk with 30 AWG(0,25mm) wire on standard 025 inch( 0,6mm) DIP Socket Posts. 
G @ УЕ Takes minutes to learn to use; makes perfect connections in seconds without 
solder. 
OK Machine & Tool Corporation 


3455 Conner St., Bronx, N.Y. 10475 U.S.A. 
Tel.(218) 994-6600 Telex 185091 


*Minimum billings $25.00, add shipping charge $8.00 
New York State residenta add applicable tax 
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Figure 4: Block diagram of the XR2211 phase-locked loop component, which is 1C3 in figure 1a. Appropriate component values for 


the two modem modes are shown. 


duce a filter with а center-of- 
passband frequency midway between 
2025 Hz and 2225 Hz, with a band- 
width wide enough to allow these two 
frequencies to pass easily but reject 
everything else. The computed filter 
has a center frequency of 2117 Hz, a 
total gain factor of about 95, and a 
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bandwidth of 300 Hz. When the 
telephone handset is inserted in the 
coupler, nothing is passed except the 
tones we want, 

The output of the filter is sent to 
IC3, which is an XR2211 monolithic 
phase-locked loop (PLL) especially 
designed for FSK data communica- 


Photo 7: Cutting the grill cloth. The stiff canvas used for needlepointing ts ideal. Cut a 


circular piece and fit it to cover the speaker, 
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tion by Exar Integrated Systems. 
Figure 4 presents a block diagram of 
this device with pertinent external 
component selection. 

A phase-locked loop is basically an 
electronic servo loop consisting of a 
phase detector, a low-pass filter, and 
a voltage-controlled oscillator 
(VCO). Its function is to synchronize 
its own oscillator to the incoming 
signal. If the incoming signal changes, 
the phase-detector output changes 
correspondingly to adjust the VCO to 
track the signal. In the XR2211, if the 
signal amplitude at the locked fre- 
quency is above a minimal value, the 
FSK comparator signifies this condi- 
tion with a binary 1 output. The 
XR2211 can accommodate analog 
input signals between 2 mV and 3 V. 

As shown in figure 1, the com- 
ponents are chosen for originate fre- 
quencies, and the XR2211 is powered 
by +12 V. (The specification says 
anything between +4.5 V and 
+20 V is acceptable, but +5 V is 
marginal in my experience.) 

Alignment is simply a case of 
adjusting the 5 k-ohm potentiometer 
(Ка). With a 2225 Hz signal applied 
to the microphone input, adjust R4 
until pin 7 of IC3 goes low. Changing 
the input frequency to 2025 Hz 
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should make this pin go high. 

In addition to the FSK output on 
pin 7, there is a lock-detect output on 
pin 5, used to denote carrier detec- 


tion. It is connected to one section of 
the CD4011. This circuit is a 
1-second-on/2-second-off delayed- 
trigger monostable multivibrator 


(one-shot). Either tone (considered 
the carrier in this case) has to be pre- 
sent for at least 1 second to trigger the 
circuit into operation, allow data to 


flow from the modem to the terminal, 

and turn on the modulator amplifier. 
- IC7 and Q3 are added for RS-232C 
interfacing. If RS-232C communica- 
tion is not a requirement, then these 
parts can be eliminated. Using the 
CD4011 (IC4b), the circuit can direct- 
ly drive one low-power Schottky (LS) 
transistor-transistor logic (TTL) input 
load. A CD4049 inverting buffer or 
CD4050 buffer can be added to drive 
more input loads if necessary. 


Construction Hints 

We are dealing with high 
impedances and critical capacitances 
in this modem circuit. Layout should 
be compact, and Mylar or 
polystyrene capacitors should be used 
where indicated. Shielded cable 
should be used between the 
microphone and the modem board to 
reduce electrical-noise interference. 

The acoustic coupler can be sal- 
vaged from an old modem, such as 
the Anderson-Jacobson unit 


Photo 8: The final assembly can be spray-painted black as Г have done, but this is not 
necessary. Caution: some paints act as solvents on foam and will produce a sticky mess. 
Test a small sample before spraying the whole unit, and don't spray the speaker cone. 


16% MEMORY EXPANSION KIT 
ONLY $59 


32K BYTE MEMORY 
RELIABLE/COST EFFECTIVE EXPANÜABLE RAM FOR 
8502 AND 6800 SYSTEM—AIM 65-*KIM*SYM*PET*S44-BUS 
FOR APPLE, TRS-80 KEYBOARD, EXIOY, a PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 
m уай PAL MOUNTED T BACE ME MOR 
TEMS USING MK4116-3 OR SLOWER BOARD 


DEVICES. MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
* 200 NSEC ACCESS, 375 NSEC CYCLE 6800 5 44 BUS. 

x BURNED-IN AND FULLY TESTEO CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE 

RELIABLE—DYNAMIC RAM WITH ON BOARD INVISIBLE 

* 1 YR, PARTS REPLACEMENT REFRESH—LOOKS LIKE STATIC MEMORY BUT АТ 

GUARANTEE LOWER COST AND A FRACTION OF THE POWER 

ж ОТҮ. DISCOUNTS AVAILABLE 


B4K BYTE EXPANDABLE RAM 
DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR, CROMEMCO VECTOR GRAPHICS, 
SOL. AND OTHER 8080 OR 7-80 BASED S100 
SYSTEMS + 4MHZ 2-80 WITHNOWAITSTATES 
* SELECTABLE AND DESELECTABLE IN 4K 
INCREMENTS ON 4K ADDRESS BOUNDARIES | RETURNED UNDAMAGED WITHIN 14 DAYS 
« LOW POWER—8 WATTS MAXIMUM У ASSEMBLED WITH 32K RAM 
æ 200NSEC 4116 RAMS. | | | & WITH 16K RAM 
* FULL DOCUMENTATION. - ; TESTEO WITHOUT RAM CHIPS -. 
* ASSEMBLED AND TESTED BOARDS ARE HARD TO GET PARTS (NO RAM — 
GUARANTEED FOR ONE YEAR AND WITH BOARD AND MANUAL 
PURCHASE PRICE IS FULLY REFUNDABLE IF BARE BOARD & MANUAL 
DE RETURNED UNDAMAGED WITHIN 
14 DAYS. 


REQUIRED FOR STATIC BOARDS. 

USES •5У ONLY, SUPPLIED FROM HOST COMPUTER 
FULL DOCUMENTATION ASSEMBLED AND TESTED 
BOARDS ARE GUARANTEED FOR QNE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 


$419.00 
$349.00 
$279.00 


$109.00 
VISTA ¥-200 MINI-FLOPPY SYSTEM - 
* 5100 DOUBLE DENSITY CONTROLLER 
* 204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE & POWER SUPPLY 
* MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 


$605.00 
+ EXTRA DAIVE. CASE & POWER SUPPLY 
$395.00 


= [= к= 
шыў COMPUTER DEVICES 
1230 W.COLLINS AVE. 
ORANGE, CA 92668 
(714) 633-7280 


Calli, reaidenia please add Kà яліез tax, Mestereharge 
& Visa accepted, Please allow 14 days for checks to 
clear bank, Phone orders walcame. Shipping charges 
will be added to all shipmente. 


ASSEMBLED / 
FESTED 
£595.00 

‚ $523.00 
. 345900 
‚ $388.00 


бАКЯАМ 

48K RAM , 
32K RAM . 
16K RAM... 
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$100 MAINFRAME 
AND CARO CAGE 


PET INTERFACE KIT—CONNECTS THE 22K RAM BOARD ТО 
A 4K-OR BK PET. CONTAINS: INTERFACE CABLE. BOARD 
STANDOFFS, POWER SUPPLY MODIFICATION KIT. AND 
COMPLETE INSTRUCTIONS. . ..... . 249.00 


FE PRICES ONLY | 


+ W: SOLID FRONT PANEL $239.00 
+ Wi CUTOUTS FOR 2 MINI-FLOPPIES $239.00 
• 30 AMP POWER SUPPLY 

"B SLOT МОТНЕРЕНАЯО 

"19 SLOT MOTHERADARI j 
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For years many small business system buyers 
thought that in order to get “real” performance 
and enough storage to be a “real” business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people’s 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi- 
cieney around. 

At your fingertips there are 64,000 characters 
of random access memory and you сап address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals's new double den- 
sity controller. For larger concerns, there's a 20M 
byte hard disk available. 

At a time when other small computer manu- 
facturers tell you *you're on your own", Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control. 


ID 


an) a £c 


accounts receivable, invoice entry, payroll, word 
processing and much, much more. There's BASIC, 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. | 

Chieftain systems 
starting at under $200.00 
per month display per- 
formance on par with sys- 
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho- x GN 
rized Smoke Signal dealer — he'll be glad to 
demonstrate the Chieftain's high reliability and 
ease of operation. For dealers only, circle 22 

All other inquiries, circle 21 


= 
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CP/A 


OPTIMIZED SYSTEMS 
SOFTWARE 


PRESENTS 


CONTROL PROGRAM/APPLE 
the DOS you have been waiting for 


OSS CP/A is an all new, disk-based 
operating system which provides 
commands and utilities similar to 
CP/M". CP/A has byte and block I/O, а 
simple assembly language interface, 
and direct access via Note and Point. 
And it's easy to add your own com- 
mands or device handlers. CP/A is 
expandable, flexible, consistent, 
easy-to-use and available now with 
compatible program products: 


BASIC — Some of the features of OSS 
BASIC are syntax checking on program 
entry, true decima! arithmetic (great for 
money applications), 32K byte string sizes, 
flexible ГО, long variable names (up to 255 
significant characters), and the ability to get 
and put single bytes. 


BUSINESS BASIC WITH PRINT USING — 
This is virtually the only basic available on 
the Apple that has PRINT USING. It also 
has record I/O statements and all the 
features of our standard BASIC. 


EDITOR/ASSEMBLER/DEBUG — OSS 
EASMD is a total machine language de- 
velopment package. The editor provides 
functions like FIND, REPLACE, etc. The 
assembler uses standard 6502 mnemon- 
ics, can include multiple files in one assem- 
bly, and can place the object code in 
memory or to a disk file. 


Prices of CP/A with: 


BASIC ....................... $ 69.95 

Business BASIC .............. 84.95 

BASME, „н пайызка жари: 69.95 

BASIC + EASMD ............. 109.95 

Business BASIC + EASMD .... 124.95 
Requires 48K RAM and DISK 


Add $3.50 tor shipping and handling in continental USA. 
Calilomia residents add 6%. VISA/Master Charge wel- 
coma. Personal checks requita two weeks to clear. 


SEE YOUR DEALER or ORDER TODAY 


OPTIMIZED SYSTEMS SOFTWARE 
is a product of 


Shepardson Microsystems, пс. 
20395 Pacifica Dr.. Suite 1088 
Cupertino, CA 95014 
(408) 257-9900 
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Photo 9: With the production of two of the speaker assemblies | have described, we are 
in business. The one wired to the microphone input of the modem should be placed 
under the earpiece of the phone, and the one designated as the modem output speaker 
against the telephone mouthpiece. Dial your favorite computer, place the handset in the 
coupler, and when you see the carrier-detect indicator light, you are ready to go. 


(bought on the surplus market for 
$20.00), purchased from the source I 
listed, or you can make one from 
readily available materials which cost 
virtually nothing. 

Photos 3 thru 9 illustrate the con- 
struction of an acoustic coupler. Both 
the transmitter and receiver use a 
2-inch Radio Shack 8-ohm speaker 
and such "exotic" materials as foam 
pipe insulation, a plastic placemat, 
needlepoint canvas, and rubber 
cement. 

When you are through building the 
coupler, connect it to the modem cir- 
cuit and dial your favorite timeshar- 
ing system. When the telephone con- 
nection has been made and you hear 
the tone, place the handset into the 
coupler. The carrier-detect LED 
should light, and you'll be in 
business. 

If you succeed in building the 
modem and use it to call The Source, 
send me a message describing your 
effort. My user-identification number 
is TCE317. 


Next Month: A simple remote data- 
entry terminal for use in home con- 
trol applications. м 


Readers who wish to obtain the 
modem may order the following: 


@a complete kit of 
integrated circuits and 
components as shown in 
figures la and 1b, a 
printed-circuit board, 
and directions for 
assembly—$39.95 

€ two commercially made 
rubber cushions designed 
to fit 2-inch speakers, for 
use in acoustic couplers 
and two 2-inch 
speakers—$12.95 

® this modem is available 
combined with the 
COMM-80 serial? 
parallel interface (June 
Circuit Cellar) and called 
the "chatter box." 
Assembled and tested 
with software—5259.95 


Order these from: 


The MicroMint Inc 
917 Midway 
Woodmere NY 11598 
(516) 374-6793 


Please add $2 for shipping and 
handling. New York residents 
please add 7% sales tax. 
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and experimentation. 


below. *Offer expires 10/31/80 


ADVANCED COMPUTER 
PRODUCTS, INC. 
Irvine CA + 714-558-8813 


ANCRONA 
Culver City CA * 213-641-4064 


COMPUTER CITY 
Charlestown MA * 800-343-6652 
or 617-242-3350 


THE COMPUTER MART 
Waltham MA * 617-899-4540 


COMPUTER PRODUCTS 
STORES 
Springfield IL • 217-528-0027 


CUSHMAN ASSOCIATES 
Wilmington DE * 302-995-6733 


DAL-COMP 
Dallas TX + 214-350-6895 


brochure (BK-101). 


сотротег пеерѕ ап 
SD SYSTEMS неагт. 


We design and manufacture a complete line of in- 
dustry compatible microcomputer boards and kits 
that can serve as the heart of your system. All are S- 
100 Bus compatible and use the Z80 microprocessor. 
MPC-4 —This SD Systems exclusive is a multi port 
controller which uses the Z80 for multi-user opera- 
tions offering four serial RS-232 I/O channels. 

SBC 100/200 —A 2.5/4 megahertz range of single 
board computers which are effective standing alone 
or combined with the complete SD board range. 
ExpandoRA M ШИ —For use with 250/200 nanosec- 
ond RAM, these high density boards offer 16 to 64K 
memory; the ExpandoRAM || can achieve RAM ca- 
pacities up to 256K using 64K chips. 

Versafloppy 1/11 —A floppy disk controller for up to 
four drives, supporting single/double density and 
single/double-sided disk formats. 

VDB-8024 —A full function visual display board with 
a Z80 controller that adds display capabilities to 


Prom 100 —A specialty board of SD Systems which 
allows you to program 2708/2716/2732 proms. 


Z-80 Starter Kit —A low-cost entry into the world of 
microcomputers designed primarily for education 


РО. Box 28810 + Dallas, Texas 75228 - 214-271-4667 - Telex 6829016 
NOW YOU CAN SAVE $25 PER BOARD* 


when you purchase any SD Systems microcomputer 
board from participating SD Systems dealers listed 


FUTURE ELECTRONICS 
Natick MA * 617-237-6340 


JADE COMPUTER 
PRODUCTS 
Hawthorne CA * 800-421-5500 


MINI MICRO MART 
Syracuse NY * 315-422-4467 


PRIORITY ONE 
Sepulveda CA * 800-423-5633 or 
213-894-8171 


S-100 
Clark NJ • 201-382-1318 


Q.T. COMPUTER 
SYSTEMS, INC. 
Lawndale CA - 800-421-5150 
(ex. CA) or 213-970-0952 


For complete product information, send for SD Systems' board and kit 
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The Ohio Scientific CA-15 Universal 
Telephone Interface 


Gregg Williams, Editor 


Imagine the following scenario: a businessman in San 
Francisco calls his office in Boston. The phone rings four 
times, then a metallic voice answers. 

“Hello,” it says, “this is the message service of Morell 
Pharmaceuticals. If you wish to leave your number, 
please type it in using your push-button phone. Thank 
you. 

Since the man calling is John Morell, the owner, he 
knows he can type in a special access code. He types in 
999 on the Touch Tone phone. The computer on the 
other end of the line recognizes this sequence. 

“Business status,” the metallic voice answers. “Zones I 
thru 8 secure—no intruders. Zones 1 thru 8 report no fire 
alarms. Do you wish messages?” 

Mr Morell types in 9, which stands for yes. 

“You had three calls. Mr Morse called at 6:04 PM. Ms 
Morell called at 7:40 PM. Unidentified caller, phone 
555-1501, called at 7:51 PM. Do you wish controls?” 

Mr Morell types in another yes. 

“Operation?” the computer asks. Mr Morell presses the 
buttons for the digits 0 and 2. 

“Office lights on. Time to turn off?" the computer asks. 
Mr Morell presses the buttons 1, 0, 4, and 5, instructing 
the computer to turn the lights off at 10:45 that night. 

"Another command?" Mr Morell types in a 6, which 
stands for no. 

"Thank you. Good night," the computer voice says, 
then hangs up. 


Is this another computer user's fantasy? (After all, we 
know that computers cannot do useful things like start 
coffee in the morning or water the lawn.) No, the above 
scene is entirely possible. In fact, I have seen a scaled- 
down demonstration similar to the above during a recent 
trip to Ohio Scientific to see its new CA-15 universal 
telephone interface (UTI). 


Description 

The CA-15 universal telephone interface (shown in 
photo 1) is a one-board peripheral device that will fit in 
any Model C8P, C2-8P, C2-OEM, or C3-series Ohio 
Scientific computer. The internal organization of the 


Touch Tone is a registered trademark of the Bell 


Telephone System for its dual-tone, multiple- 


frequency signaling system. 
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Photo 1: The CA-15 universal telephone interface board, shown 
with its optional Votrax voice synthesis module. 


Photo 2: Rear panel of an Ohio Scientific C8P computer, show- 
ing connections from the CA-15 universal telephone interface to 
outside components. The board connects to a CBT-type data 
coupler through the DB-15 connector (the small gold-colored 
connector in the center of the back panel). Other connections 
are made through the six phono jacks in the upper right-hand 
corner of the back panel. The jacks, listed in row order from left 
to right, are: cassette-recorder on/off control, phone-line 
monitor output, Votrax output (if used), cassette-player on/off 
control, cassette-player input, and auxiliary input. 
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Meet the IMPs. A pair of stylish 312 inch high 
impact printers that will look great on any desk. 


Styled for desk top use, these sleek units stand just 3Ve 
inches high, yet the unique fan-cooled printing system 
can knock out 80, 96 or 132 columns of crisp hardcopy 
with continuous throughput of one line per second. 


A winning pair. IMP-1, with friction feed, can make 
multi-copies on plain 8¥2 inch wide paper, or on teletype 
rolls. In addition, IMP-2 has tractor feed and full forms 
control, with tractors adjustable from 1inch to 972 inches. 


Interfaces abound. All IMPs have Centronics parallel 
and RS232C/20mA serial inputs as standard equipment. 
But if you need something different, then we make 
interfaces for just about any system — high speed serial, 
Appie, Pet, TRS-80, IEEE 488... 


Versatile, too. 96 ASCII character set is standard. And 
you can select 6 character sizes, even graphics, under 
software control. Options include 2K buffering and 
special character sets. 

Service — a big difference. No other printer 
manufacturer offers Axioms combination of low cost and 
nation-wide service and distribution — in the USA and 
eighteen overseas countries. 

Pssst — the price!!! It's low. $695 for IMP-1. $795 for 
IMP-2. And that's the single unit price. 


Better phone, write or mail the bingo card today! 


AXIOM 


AXIOM CORPORATION 


5932 San Femando Road, Glendale, CA 91202 
Tel: (213) 245-9244 » TWX: 910-497-2283 
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TAPE TAPE 
PLAYER RECORDER 


Figure 1: Block diagram of the CA-15 universal telephone-interface board. The boxes inside the dotted lines 
are part of the interface board (shown in photo 1). The unshaded boxes are external equipment that must be 
supplied by the user, with the exception of the Votrax module and amplifier (both marked with an asterisk), 


which are optionally supplied with the interface board. 


board is shown in figure 1. 
The CA-15 interface can: 


€ Initiate either Touch Tone or rotary pulse dial- 
ing of telephone numbers of any length. 

€ Use Touch Tone dialing to transmit numeric and 
control data. 

€ Sense a phone line ringing (on an incoming call) 
or a busy signal (on an outgoing call). 

€ Answer incoming calls and disconnect outgoing 
calls. 

ө Act as a 300 bits per second (bps) originate-or- 
answer modem. 

€ Play a prerecorded message from an external 
cassette player onto the phone line. 

€ Record a voice message onto an external cassette 
recorder. 

€ Place audio information (eg: computer-generated 

music from a digital-to-analog converter) on the 

phone line from an auxiliary input device. 

Optionally, speak using a computer-controlled 

Votrax speech synthesizer. 


The CA-15 interfaces to the outside world via seven 
output jacks, as shown in photo 2. The board connects to 
a dedicated (ie: not used for any other purposes) 
telephone line through a CBT-type data coupler, which 
can be purchased from Ohio Scientific or rented from the 
telephone company. The data coupler is necessary to 
make a reliable, safe, and legal connection between a 
computer and the telephone line. 

The universal telephone-interface board connects to 
the external data coupler through a DB-15 connector (the 
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AUXILIARY CBT-TYPE DATA 
DEVICE COUPLER 


PHONE LINE 


small gold connector in the center of the C8P rear panel 
shown in photo 2). The remaining six connections are 
made through the two rows of three jacks each in the up- 
per right-hand corner of the computer's backplane. The 
jacks, listed in row order from left to right, are: cassette- 
recorder on/off control, phone-line-monitor output, 
Votrax output (if used), cassette-player on/off control, 
cassette-player input, and auxiliary input. 

In keeping with Ohio Scientifics "hardware-first" 
orientation, the interface is controlled through examining 
and writing to (PEEKing and POKEing, in BASIC) cer- 
tain memory locations. For example, to dial the three 
digits 6, 0, 3 (after initializing the interface board), we ex- 
ecute the BASIC instructions: 


POKE 63494,189 
POKE 63494,215 
POKE 63494,190 


The documentation supplied with the CA-15 universal 
telephone interface includes complete instructions that 
detail manipulation of the interface through reading and 
writing the appropriate memory locations. 


Commentary 

Coupled to the security and home-control options 
available in the Ohio Scientific line of computers, the 
CA-15 universal telephone interface is the link that ex- 
tends the influence of a computer beyond its immediate 
environment. This extended environment includes any 
point within reach of the existing telephone network. 
With the Ohio Scientific AC-12P wireless remote-control 
option, the CA-15 interface can control home appliances 


INTRODUCING 


ANEW WORLD OF 


PERSONAL-PROFESSIONAL 


Imagine the new world 
that would unfold before 
you if you had a powerful, 
portable, completely 
integrated computer sys- 
tem at your personal 
disposal. And at an afford- 
able price. That's exactly 
what Hewlett-Packard has 
just created. 


THE HP-85: 

A PERSONAL 
COMPUTER FOR 
PROFESSIONALS. 

At the lab, on your desk 
or in your study this 
20-pound, self-contained 
system provides pro- 
fessional computing power 
when and where vou 
need it. That means no 
more waiting for data 
to be remotely processed 
and returned. 


A COMPLETE 
COMPUTER SYSTEM 
IN ONE SMALL 
PACKAGE. 

You get all this in the 

HP-85: 

Interactive graphics under 
keyboard control. 

16K RAM Memory 
standard. 

Standard typewriter key- 
board with separate 
numeric key pad and eight 
user-definable special 
function keys. 

High resolution CRT display with 
powerful editing capability. 
Built-in thermal printer produces a 


hard copy of the display on command. 


Built-in tape cartridge drive. 
Each cartridge provides 217K bytes 
of storage capacity. 

Operating system and BASIC lan- 
guage, permanently stored in ROM. 
A SOPHISTICATED 
COMPUTER AT 
YOUR FINGERTIPS. 
Hewlett-Packard has combined 
these sophisticated capabilities with 

advanced design to give you a 
system that is easy to use yet uncom- 
promised in its power. 

А key to this achievement is 
Hewlett-Packard's choice of BASIC 
for the HP-85's language. The 
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HP-85 has more than 150 commands 
and statements to let you solve 
your problems swiftly and easily. 

In addition, sixteen graphic com- 
mands have been added to the 
HP-85's extended BASIC to give you 
easy control of its amazingly 
versatile graphic capabilities. 

DESIGNED FOR TODAY 
AND TOMORROW. 

Whether you're in science, 
engineering, industry or business, 
the HP-85 you need today can 
easily be expanded or customized to 
meet your needs tomorrow. 

You can double RAM capacity to 
32K or expand ROM firmware 
to 80K with optional modules that 
plug right into the HP-85. 


COMPUTATION. 
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You can enhance the 
system's capability by 
adding powerful HP 
peripherals like a high- 
speed, full-width line 
printer, full-size plotter, or 
flexible disc drives. 

And HP Application 
Pacs offer preprogrammed 
solutions in a wide 
variety of disciplines on 
prerecorded magnetic 
tape cartridges. 

So, when you buy the 
HP-85, you're not just 
buying a computer system, 
you're buying the con- 
fidence that the Hewlett- 
Packard name brings 
and the knowlege that the 
HP-85 can expand with 
your changing needs. 

For the address of your 
nearest HP dealer, CALL 
TOLL-FREE 800-547-3400 
except from Hawaii 
or Alaska. In Oregon, call 
758-1010. For details 
on the HP-85, send the 
attached coupon, or write: 
Hewlett-Packard, 

1000 N.E. Circle Blvd., 
Corvallis, OR 97330, 
Dept. 276C 
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HEWLETT-PACKARD 
Dept. 276C 

1000 N. E. Circle Blvd. 
Corvallis, OR 97330 


Please send details on HP-85. 
NAME 


TITLE 
COMPANY 
ADDRESS 


CITY 
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improved! 


Tomorrow’s 
mail system. 


Today. 


One package does it ALL. Teratek’s 
Postmaster offers the most powerful and flexible 
mail-management system available for any 
CP/M or compatible derivative capable of running 
CBASIC 1, now including Apple ||. 


Menu Driven. 


Up to 250K Records Per 
File Name. 


Up to 16 Drives Supported. 
9 Digit Zip Code Supported. 


Batch Entry: Entering names 
and addresses to a mailing 
list is simple. Repeated 
elements of a record need 
oniy be entered once. 


Powerful Record Extraction: 
Used in conjunction with the 
Optional Reference Field, 
this feature allows simple 
creation of user specified 
"target-files" 


Dedicated Record Editor: List, 
modify or delete records. 
Allows intact or extracted 
backup of original file. 


Automatic “ID” Field 
Insertion: (optional) Key ina 
name, and a unique 10 char- 
acter record identifier will be 
entered automatically to the 
Reference area. 
Envelopes: Postmaster pre- 
pares single or continuous 
envelopes. 


Mailing Labels: Standard or 
user-specified formats up to 
five across. Any number of 
labels per name. 


Pelicon valieci dliatributton nm A“ singly density diskellos 
Ш а formal ur reauoealgd which raquires additlonnt dugkellgs, 


Translator Program NAD 

to Postmaster Provided as 
Full Source. 

Form Letters: Supports 
courtesy titles, nicknames, 
single page or continuous 
form. Optional text or saluta- 
tion inserts in any letter. 
Dedicated Record Sorting. 


Attractive Reporis: Neat, 
paginated reports on either 
80 or 132 column paper, 


Clear, Complete 
Documentation. 


Quality That's Affordable and 
Available: The Postmaster 
programs are available in a 
variety of 5" @nd 8" disk for- 
mats (40k of RAM, CP/M and 
CBASIC2 are required). 
Among the formats sup- 
ported аге TRS-80, North Star, 
Heath H8 and H89, standard 
B" IBM, Vector MZ and other 
CPIM derivatives capable of 
running CBASIC. 

Sample Data Files Included. 
Powerful Yet Easy to Use. 


All Output Programs Provided 
as Fuil Source. 


It's terrific! 
We use it ourselves! 


COMPLETE 
PACKAGE: 


а wurchargug of $8, per edduientl diaxollu will be added 


Dealer Inquiries Invited р 


LIFEBOAT ASSOCIATES № 


1651 Third Avenue, New York, М.Ү. 10028 Г] (212) 880-0309 C] Telex: 220501 
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“CP/M Is a trademark 


| of Digital Research 
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from any Touch Tone telephone. (A dial-type telephone 
can also be used if the person called has an external 
device that generates the standard Touch Tones.) 

With the AC-17P home-security option, the CA-15 in- 
terface allows you to remotely determine whether intru- 
sion, fire, or car alarms have been activated. And, with a 
sufficiently sophisticated BASIC program running, you 
can interconnect and control the security and wireless- 
control options from any telephone. 

Other applications that come readily to mind are a 
sophisticated telephone-answering service (such as the 
scenario at the beginning of this review) and a stand- 
alone terminal, which can be used to call up computer 
bulletin boards, time-sharing services, and other remote 
devices. 

The CA-15 universal telephone interface requires three 
power-supply voltages (+5 V, +12 V, and —9 V), while 
the popular model C4P computer (and its predecessor, 
the C2-4P) supply only +5 V. Other difficulties include 
the large number of input and output lines the interface 
requires and the limited number of slots in the C4P and 
C2-4P. Because of these problems, the interface cannot be 
used with the above two machines. However, I was told 
that an area of the CA-15 board has been left blank (see 
the bottom center of the interface board in photo 1) for a 
voltage-doubler circuit that would make its use feasible in 
the C4P and C2-4P. C4P or C2-4P owners interested in 
this option should express their interest to Eric Davis at 
Ohio Scientific, 1333 S Chillicothe Rd, Aurora OH 
44202. 

The CA-15 universal telephone interface is available 
through Ohio Scientific dealers for $499, or $799 with the 
Votrax voice module added. A Federal Communica- 
tions Commission (FCC) approved CBT-type telephone 
line isolator is available for $199. Finally, a modified disk 
BASIC called Security BASIC is available for disk-based 
Ohio Scientific machines only. It is a modified Microsoft 
9-digit-precision BASIC with extensions for the wireless 
remote-control, home-security, and telephone-interface 
options; these software extensions replace some of the 
PEEKs and POKEs otherwise used for device control with 
BASIC-like mnemonic commands. The Security-BASIC 
language system is available for $99. m 
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Official Flag of Anti-FORTH Programmers 
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The MODEL 800 MST is certainly pleasing to look at, but its true beauty lies beneath the surface. A glimpse at its 
features reveals why it is rapidly becoming the most sought after printer in the world. . . 


e Four standard interfaces: e Up to 10 character fonts 
RS-232 (15 baud rates) Standard 96 character ASCII 
Centronics compatible parallel User defined character font 
ІЕЕЕ-488 Provision for ор to eight additional fonts 
20ma current loop e Dot resolution graphics in six densities 
e Six line densities: 64, 72, 80, 96, 120, 132 e Variable lihe spacing control from O to 64 dots in 
e 100 CPS at all, six densities half-dot increments 
e Unidirectional or bidirectional printing e Auto form-feed for any form length at any line 
e Sixteen horizontal and ten vertical tabs spacing 
e Elongated characters in all six densities e Heavy-duty all aluminum chassis 
e 1920 character buffer e 110уас or 220vac, 50/60Hz. 
e Uses either perforated or roll paper ә 100 million character printhead 
e Fully adjustable tractors to 9V2" e Measures only 15" wide, 3" high, and 11" deep 
а: Auto self-test e Weighs only 15 Ibs. 
AA but maybe its most attractive feature is the price. . . . > $699.00. 
( bare Bee P.O. BOX 3548 FULL., CA L. 92e 83. за / (714) ER 9g-43 aa | 


Product Review 


The Heath H-89 Computer 


Mark Dahmke, 1515 Superior St, Apt 15, Lincoln NE 68521 


The Heath H-89 is Heath Company’s latest in their 
rapidly expanding line of desk-top computers. The H-89 
has a number of unique hardware features, and the same 
excellent software support and documentation as the 
original H-8 8080-based system. 

Heath Company is promoting the H-89 as the all-in- 
one computer, which it most certainly is. It is based on 
the Zilog Z80 microprocessor, which makes it upward- 
compatible with all H-8 8080 software. Not only is the 
computer based on the Z80, but the video display ter- 


Photo 1: The Heath H-89, a Z80-based all-in-one personal com- 
puter with built-in 5-inch floppy-disk drive, WH-19 terminal, 
and 16 K bytes of programmable memory (expandable to 48 K 
bytes). The price for the assembled unit is $2295. 


Photo 2: Interior of the Heath H-89 computer. 


46 August 1980 BYTE Publications Inc 


minal and keyboard subsystem also contains a Z80. 

The processor board Z80 runs at 2.048 MHz — slightly 
faster than an 8080 at 2 MHz, but not at the 4 MHz max- 
imum possible with a Z80. Up to 48 K bytes of main 
memory may be plugged into sockets directly on the pro- 
cessor board, as well as up to six expansion cards on 
twenty-five pin connectors. The processor board also has 
single-step and full interrupt logic, a serial RS-232 port 
that connects to the terminal board, and sockets for three 
2708 EPROMs (erasable programmable read-only 
memories). 

The terminal board consists of a Z80, a 6845 video con- 
troller chip, two read-only memories, two 2112-2 pro- 
grammable memory components, an S740 keyboard 
encoder circuit, and an 8250 UART (universal asyn- 
chronous receiver/transmitter) for RS-232 communica- 
tions. The terminal has a 12-inch video screen that 
displays twenty-four lines of eighty 5-by-7 dot-matrix 
characters. The twenty-fifth line is accessible under soft- 
ware control for special applications. Lowercase 
descenders and thirty-three 8-by-10 dot graphics 
characters are also provided. 

A full keyboard with repeat key (this repeats any key 
pressed), eight user-definable function keys (see table 1), 
and a separate numeric keypad are standard on the H-89. 

The special function keys generally send out a series of 
characters such as ESC H for cursor home, ESC E for 
erase screen, and so on. Although Heath has its own set 
of escape functions, the terminal may be placed in the 
ANSI (American National Standards Institute) mode for 
a standardized set of the same functions. The numeric 
keypad actually has three possible modes: the unshifted 
numeric mode (normal), the keypad shifted mode, and 
the alternate keypad mode. Table 2 shows the keycodes 
for each mode. A complete list of escape sequences is 
shown in table 3. 

The ESC r X sequence allows the user to set the data 
rate from 110 to 9600 bits per second. For example, ESC r 
C sets the data rate to 300 bits per second. 

Another nice feature is the special twenty-fifth line of 
the screen. This line is separate from the other twenty- 
four and will not scroll with the rest of the screen. The 
line may be enabled by sending ESC x 1 from either the 
computer or the keyboard. After enabling the twenty- 
fifth line, the cursor must be positioned somewhere in the 
line before writing characters using the direct cursor 
addressing sequence: ESC Y (line number) (column 
number) where the line and column numbers are sent as 
two ASCII characters after the ESC Y. In this case, the 
line number is 25 + 31 (31 must be added to the actual 
line and column number values) which is equal to 56 or 
“8” in ASCII codes. The column number (1 to 80) may 
range from 32 (ie: 1 + 31) to 111. To position the cursor 
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MEMORY EXPANSION FOR TRS-80 


All you have to remember is to plug it in 


Memory expansion. It’s a field packed with Four configurations are available: 

intriguing theories. For instance, it has been 

suggested that the memory areas of the Without RAM in kit form 

human brain are transferable from one body (MT-32K @ $79.50) 

to another, like transplanted kidneys. In man 

or machine, a larger memory is always a Without RAM assembled and tested 

welcome acquisition. (MT-32A @ $99.50) 

If you are interested in expanding your 

TRS-80 memory without shelling out dollars With 16K RAM assembled and tested 

for a full blown expansion interface, we have (MT- 32B @ $159.50) | 

EEROR GINN With 32K RAM bled and tested 
a 

Introducing the MT-32. Our new, brilliantly (MT- 32C @ $199.50) Kaew 

designed Printer/Memory expansion module 

for the TRS-80. This unit will add 16K or 32K | 

of dynamic RAM to your basic 16K machine. | or sour neareet computer dealer. 


Tre еца also contains circuitry to drive 
licrotek's MT-80P dot matrix printer, or any 
. other Centronics-compatible printer. 
They f= Ce П" 2с, # mL 
_ No hardware modification to your TRS-80 is 
UEG. JuSt pIUg Into-your bus connector 
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in column 1 of line 25, the following sequence would be 


Neath Mods ANS! Mode entered via the keyboard or sent from the computer: ESC 
"Y" "8" " ". If the sequence is sent from the keyboard, it 
= d Е is necessary to look up the character equivalents for each 
ESC OU value {as above), but if the terminal is driven from a pro- 
= By gram in BASIC, the process is much simpler: 
ESG OR PRINT CHR$(27); "Y"; CHR$(56); CHR$(32); 


Table 1: Special function keys on the Heath H-89 computer. Note that the CHR$(27) causes the ASCII "ESCAPE" 
code to be sent; 56 and 32 are the line and column 
numbers, added to 31. The CHR$ function converts the 
decimal code number into the corresponding character. 


MTR-88 Monitor Program 
Unshifted Shifted Alternate The H-89 comes with a monitor program in program- 
Key Keypad Mode mable read-only memory that allows the user to operate 
ESC? p at machine level or use the system without disk drives (or 
ESC ? а tape, for that matter). The MTR-88 cassette МО func- 
ESC? т | tions are compatible with the cassette entry points in the 
PAM-8 front-panel monitor of the H-8, so software writ- 
ten for the H-8 will execute correctly on the H-89. 
The monitor supports the following commands: 


со Со чч бу) 01 CO hà — о 


Boot Load HDOS from disk. 

ENTER RETURN Dump Dump a program to cassette tape. 

Go Execute a program at the given 

Table 2: H-89 numeric kevpad functions. address. 

Load Load a program from cassette 
tape. 

Program Counter Set the program counter address 


DEALERS...OEM USERS. M entering the Go com- 


Call on Mon day... Substitute саза or change memory loca- 
your North Star The load and dump commands are set up to work with 
computer the H-88-5 cassette interface board. MTR-88 also main- 


- tains a tick counter in memory. The counter is a 2-byte 
will | е field at memory addresses 040.033 and 040.034 (in split 
О | : octal notation) that is incremented by 1 every 2 ms as 


long as interrupts are enabled. It is possible to assign 
interrupt vectors for special applications (as with all 


Thursday. | Heath software) by changing the addresses in the bottom 


64 bytes of memory. 


HDOS Disk Operating System 

HDOS (Heath Disk Operating System) is a comprehen- 
sive disk-management package. HDOS allows the user to 
create, manipulate, and display the contents of disk files 
and the disk directory. Other commands allow the user 


WHOLESALE PRICES | to display disk statistics (ie: usage, remaining space, 
AVAILABLE. e NEC Spinwriter errors) and to set device options such as console/printer 
GBC maintains ready e Turnkey North Star data rate, whether or not a back-space cursor function is 
Stock on the follow. Business Software i à; | 

ing products and available on the terminal in use, uppercase or 
software: А 

ан: (609) 424-0465 иррег/ lowercase mode, tabs, console width, and so on. 
¢ Centronics HDOS provides “device drivers,” special subroutines 


* Perkin-Elmer which perform all necessary initialization and housekeep- 


ing functions for each peripheral] interface — console, line 

PEN FEN sS printer, alternate console, and so on. The device drivers 
Cherry Hill, New Jersey 08003 | may be called by the user's program, saving the user the 
m effort of writing device interface routines. 


* Epson 
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-software writtan for. 2-80 bagad computers, Software {На 
you cauld never-use befére.on your Apple i. 

The SoftCard actually contains a 2-80 processor nd 
lets you switch between the Apple's 6502 and the 2: 
simple commands, so you can use software written a 
either processor. 

Starting with Two Software Standards. Versatile 
CP/M! the most widely used microcomputer operating 
system ever, is included on diskette in the SoftCard 
package, ready to run on your Apple Il. 

You get Microsoft's 5.0 BASIC too, the most powerful 
version to date of our famous BASIC interpreter. 

PRINT USING, 16-digit precision, CALL, and CHAIN 
and COMMON are just some of the major BASIC features 
you'll] add. Applesoft's graphics extensions are still included. 

More Power Down the Line. You can get even more 
programming power and versatility by adding Microsoft's 
FORTRAN, COBOL, BASIC Compiler and Assembly 
Language Development System. All are available 
separately to run with the SoftCard system. 

And the whole host of CP/M-based business, scientific 
and educational applications can be easily transferred to 
your Apple with SoftCard. 

The Microsoft Z-80 SoftCard is compatible with most 
every Apple product from the Apple 1 to the Apple Il Plus, 
Language Card and peripherals. Independent peripherals 
for the Apple are supported.as well. The SoftCard package 
requires a system with 48K and a disk drive. 

Line up a SoftCard demonstration at your Microsoft 
Consumer Products dealer today. They'll be glad to show 
you how the Z-80 SoftCard and your Apple computer 
combine to form a system that can't be beat for either 
practicality or pure pleasure by any personal computer 
available today. Or give us a call, 206/454-1315, for 
more information. 

But act quickly. At the low price of $349 for SoftCard, 


|| 


ШИШИП 


CP/M, Microsoft BASIC and complete documentation, you CONSUMER PRODUCTS 
may have to stand in line to get one! 10800 Northeast Eighth, Suite 507 
МАРО | sine, Bellevue, WA 98004 

pple Il ts a trademark of Apple Computer, inc (206) 454-1315 


"CP/M is a registered trademark of Digital Research 
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All devices on the H-89 have been assigned device 
names. Table 4 lists all devices. For example, to list a file 
on the printer, the command 


COPY LP: =SY0:FNAME.EXT 


is used, where LP: is the destination, and FNAME.EXT is 
the disk file on device SYO: to be listed. 


Cursor home 

Cursor forward (right) 

Cursor backward (left) 

Cursor down 

Cursor up 

Reverse index 

Cursor position report 

Save cursor position 

Set cursor to previously saved position 
Direct cursor addressing 


Clear display (also shift erase) 
Erase beginning of display 
Erase to end of page 

Erase entire line 

Erase beginning of line 
Erase to end of line 

Insert line 

Delete line 

Delete character 

Enter insert character mode 
Exit insert character mode 


Reset to power-up configuration 
Modify data rate (Bn is a character to select data 
rates from 110 to 9600 bps.) 
Set mode: (select Ps from:) 
1 = Enable twenty-fifth line 
2 = No key click 
3 = Hold screen mode 
4= Block cursor 
5 = Cursor off 
6 = Keypad shifted 
7 = Alternate keypad mode 
8 = Auto line feed on receipt of carriage 
return 
9 = Auto carriage return on receipt of line 
fee 
Reset mode(s): (same as set modes listed above) 


Enter ANSI escape-sequence mode 
Enter hold screen mode 

Exit hold screen mode 

Enter reverse video mode 

Exit reverse video mode 

Enter graphics mode 

Exit graphics mode 

Enter keypad shifted mode 
Exit keypad shifted mode 
Enter alternate keypad mode 
Exit alternate keypad mode 
Keyboard disabled 

Keyboard enabled 

Wrap around at end of line 
Discard at end of line 

Identify as DEC VT52 terminal 
Transmit twenty-fifth line 
Transmit page 


ESC r Bn 
ESC x Ps 


ESC y Ps 


Table 3: H-89 escape sequences. 


System disk drive #0 

System disk drive #1 (optional) 
Console device 

Alternate terminal (optional) 


Line printer 
Null device (This eats up characters sent to it.) 


Table 4: H-89 device assignments in HDOS. 
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The H-89, Heath’s all-in-one computer, 
has a number of unique hardware 
features and the same excellent soft- 
ware support and documentation as the 
original H-8 system. 


The two directory-oriented devices are SYO: and SY1: . 
On these devices (ie: disks), the directory keeps track of 
what files exist and where they are. Each file can have an 
eight-character name with a three-character extension. 
The extension is useful when keeping track of a number 
of related files. For example: 


MYPROG.ASM 
MYPROG.LST 
MYPROG.ABS 


Here the .ASM indicates that the first file is the assembler 
source of MYPROG entered via the text editor. The .LST 
file is the listing output of the assembler, and . ABS is the 
object code resulting from the assembler run. 


HDOS Utilities 
HDOS also comes with a number of useful utility pro- 
grams: 


PIP (peripheral interchange program) 
A generalized disk-file 
maintenance program. 

A program that allows the user 
with only one disk drive to copy 
files from one disk to another. 

A very useful program that 
allows the user to redefine device 
driver configurations. Table 5 
lists all options of the SET com- 
mand. 

Displays system performance, 
number of disk errors, etc. 

Sets disk-file flags to write-protect 
a file, to suppress normal listing 
and copying of a file, and 
(optionally) to lock the file 
against further flag changes. 


DBUG 

The Heath console debug program allows the user to 
enter and debug machine-language programs from the 
console. DBUG will perform the following functions: 


€ Display and alter contents of any memory location. 
€ Display and alter contents of any 8080 processor 
register. 

Single step through a program. 

Execute a program. 

Set breakpoints in a program. 

Load or dump user programs to or from a device 
(eg: tape or disk). 


Note that DBUG supports only the 8080 register set, not 
the extra registers in the Z80. Also, DBUG does not have 
a disassembler feature. 


Once in a great while someone comes along 
with a simple improvement for an already great 
product. Take our SuperBrain, for example. Really a 
simple concept. A high-powered, low cost micro- 
computer packaged in an attractive desk top 
cabinet. So how do you improve on that? 


WE DID IT... 


It wasn't enough that our SuperBrain had 
such standard features as twin double density 
514" drives with over 300,000 bytes of disk 
storage. À full 32K of dynamic RAM - expandable 
to 64K in seconds. A CP/M* Disk Operating 
System which assures compatibility to literally 
hundreds of application packages presently availa- 
ble. A crisp, 12" non-glare screen with a full 24 
line by 80 column display. A full ASCII keyboard 
with a separate keypad and individual cursor 
control keys. Twin RS232C serial ports for fast 
and easy connection to a modem and/or a printer. 
And, dual 280 processors which operate at 4 MHZ 
to insure lightning-fast program execution. No, it 
wasn't enough. So we made it better. 


ANNOUNCING SUPERBRAIN QD... 


Our new QD model has all of the features of 
our phenomenally popular SuperBrain with the 
addition of double-sided disk drives and an extra 
32K of dynamic RAM. So, for only a modest in- 
crease in price, you can order your next SuperBrain 
with more than twice the disk and memory storage 
capability. But, best of all, the new QD model has 
the same tough, rugged construction and 
exceptional quality that made our SuperBrain 
Such a SUCCESS. 


"һер стоить, of Decal руки, nc 


HOW DID WE DO IT? 


The secret of SuperBrain QD's incredible disk 
storage lies within our new double-density double- 
sided disk drives. A total of nearly 720,000 bytes 
of data are formatted on two specially designed 
514" drives. And that's more than enough to get 
you started with most serious small business 
applications. And SuperBrain QD's standard 64K of 
dynamic RAM will handle even the most complicat- 
ed programming tasks. 

Of course, if you're into megabytes instead of 
kilobytes, you may think neither SuperBrain is right 
for you. Not so! Intertec offers 20-96 megabytes of 
hard-disk storage which connects in seconds to 
either the SuperBrain or SuperBrain QD. So, your 
original investment ís always protected. As you 
grow. No matter how much your needs expand. 


BUT IS IT RELIABLE? 


Our best salesmen are our present users. Not 
only have SuperBrain users been impressed with 
the inherent reliability of the system, they tell us 
that no other mícrocomputer system available 
today offers such a unique modular design con- 
cept. Just about the only tool required to easily 


maintain the system is a common screwdriver. And 
Intertec's total commitment to product service and 
customer support, with service outlets in most 
major cities, insures your original investment will 
be a valuable one for many years to come. 


THE DECISION IS YOURS. 


Whether your next SuperBrain is a regular 
model or our QD version, you will have the 
satisfaction of knowing you purchased what is 
becoming one of the world's most popular micra- 
computer systems. And regardless of which model 
you choose, you'll probably never outgrow it be- 
Cause you can keep expanding it. 

S0, call or write us today for more infor- 
mation. Intertec systems are distributed worldwide 
and may be available in your area now. 
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2300 Broad River Ad.. Columbia, SC 29210 

(803) 798-9100 TWX: 810-666-2115 


The Text Editor 

The Heath Text Editor is used to enter and edit 
assembly and BASIC programs, as well as to create and 
edit reports, letters, and manuscripts. 

EDIT uses all available memory in the system as a text 
buffer. When the buffer is full, all or part of it may be 
transferred to a disk file. This allows the user to work on 
files in size up to the limit that will fit on disk. EDIT has a 
very unusual command format: 


«range» «verb» «qualifier string> <option> 
« parameters 


Range defines the buffer lines the command is to operate 
on. Characters to indicate certain lines are as follows: 


Defines the first line of the buffer. 
Defines the last line of the buffer. 
Followed by a decimal number, refers 
to the nth line past the current line 
pointer. 

Followed by a decimal number, refers 
to the nth line preceding the current 
line pointer. 

The first line in the buffer which con- 
tains the 'string' after the current line. 
The first line in the buffer which con- 
tains the 'string' preceding the current 
line pointer. 


| 
$ 
3} 


+ ‘string’ 


— ‘string’ 


Multiple line ranges can be specified by using two of 
the above range expressions in sequence with a comma 
between them. A blank preceding a verb will cause the 
command to operate on the entire buffer. An equals sign 
reuses the range of the last command. 

The verb specifies the action to be taken by the editor. 
Examples are: Print, Replace, Delete, Read, Write, Use, 
Search, Bye, and so on. 

The qualifier string is a further restraint on the range 
expression and is optional. For example, it is possible to 
operate on only those lines that contain a phrase or string 
of characters. If the phrase is entered in single quotes in 
the qualifier string field, only those lines containing the 
specified string will be affected. 

The option field determines if the current line is to be 
displayed before it has been modified, after it has been 
modified, or both. Use of this field is optional. 

The parameter field is a special field used to direct disk 
I/O actions of the editor. 

This is the most difficult editor I have ever tried to 
work with, Even after carefully reading the manual and 
spending a great deal of time learning how to use it, it is 
incredibly frustrating. The range and other fields are 
unconventional and require some getting used to, When 
writing programs in BASIC, it is far easier to use the line 
entry and edit commands in the BASIC interpreter. Try- 
ing to write assembler programs with this editor is nearly 
impossible. 

Considering all the excellent software and hardware 
documentation and support of the H-89, and the power- 
ful intelligent terminal features for full-screen editing, it 
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s TO ORDER › 
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3% ($5.00 Minimum) lor handling, shipping jair service) and 
insurance, er equipment will ba shipped freight collect. 
California residente add 6% sales tax. AH equipment Is iñ 
factory carlons with the manulacturers warranty. Equipment 
is Subject to price change and availabilily wilhout notice, 


6363 EL CAJON BLYD., SUITE 105, 
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Suddenly, S-100 microcomputer systems can easily handle 100 million 
byłes. Because Morrow Designs™ now offers the first 26 megabyte hard disk 
memory for S-100 systems—the DISCUS M26™ Hard Disk System. 

It has 26 megabytes of useable memory (29 megabytes 
tinformatied). And it's expandable to 104 megabytes. 

The DISCUS M26™ system is delivered complete— 
a 26 megabyte hard disk drive, controller, cables and operating system*+-for 
just $4995. Up to three additional drives can be added, $4495 apiece. 

The DISCUS M26™ system features the Shugart SA4008 
Winchester-type sealed media hard disk drive, in a handsome metal сапе? 
with fan and power supply. 

The single-board S-100 controller incorporates intelli- 
gence fo supervise all data transfers, communicating with the CPU via 
three 1/0 ports (command, status, and data). The controller has the abillfy to 
generate interrupts at the completion of each command to increase systemi 
throughput. There is a 512 byte sector buffer on-board. And each sector can be 
individually write-protected for data base security. 

The operating system furnished with DISCUS M26™ 
systems is the widely accepted CP/M* 2.0. 

See the biggest, most cost-efficient memory ever intro- 
duced for S-100 systems, now at your local computer shop. If unavailable 
locally, write Morrow Designs)" 5221 Central Avenue, Richmond, СА 94804, 
Or call (415) 524-2101, weekdays 10-5 Pacific Time. 

*CP/M Is a frademark of Digital Research. 


26 MEGABYTES | 
$4995. 


AAORROW DESIGNS ™ 


Thinker Toys: 


REPLACE “fname” replaces "fname" with current pro- 
gram, if it exists; works like SAVE if 
the file doesn't exist. 


CNTRL 9 sets а GOSUB to line iexp2 


| SET VER 
SET HELP 


SET TT: HELP gives information on the SET command for a 


prints the version number of the SET program. 
gives information on the SET command. 


CNTRL iexp1,iexp2 


SET TT: 
Option 


NOBKS 
BKS 


BKM 


NOBKM 
MLI 


| NOMLI 


MLO 
NOMLO 


NOTAB 
TAB 


25B 
15В 


WIDTH п 


FILL c n 


SET LP: 
ВЕР! 
ВЕР! 


PAGE п 
| PORT п 


WIDTH m,n 


BAUD n 
SET AT: 


SET SY: 


particular device; TT: in this case. 


Description 


uses the back-slash character for errors. 
allows back-spacing to correct typing errors. 


causes back-space (control-H) to be treated as 


a delete. 


lets HDOS receive the back-space character. 


maps lowercase input to upparcase. 
allows lowercase input to HDOS. 


maps lowercase output to uppercase. 
allows lowercase output from HDOS. 


HDOS expands TAB (control-I), 
lets terminal expand TABs (faster). 


uses 2 stop bits (universal). 
uses 1 stop bit (normal). 


sets console width to n characters, 80 is 
default. 


sets c as a character thal needs n fiil 


characters following it; for slow hardcopy ter- 


minals. 


sets the H-14 printer for six lines per inch. 
sets the H-14 printer for eight lines per inch. 


sets the number of lines per page to n. 
sets the port address for LP: to n. 

sets the width control switch position 
sets the data rate for LP: 


same as for TT: 


STEP n sets the step time between tracks on the disk 
drive. (The TEST command is used to deter- 
mine ihe value of n.) 


Table 5: SET command options. 


Printers 


OLIVETTI PR 240 Thermal 240 LINES per min. serial 
CENTRONICS 704 180 CPS Serial 
NEC SPINWRITER (RO) Serial 
| Tractor Add 
SIEMENS INK JET 270 CPS SERIAL (KSA) 
(Cail for Parallel prices) (RO) 
SPECIALS: 


WHOLESALE 


IDS PAPER TIGER with graphics & 2K buffer Parallel & RS232C 


when a CTL-B is typed. 
CNTRL 1 sets iexp2 digits before ex- 
ponential format is used. 
CNTRL 2 controls the H-B front panel. 
Does nothing on the H-89. 
CNTRL 3 sets the width of a print 
zone to iexp2 columns. 
CNTRL 4 controls the state of the 
HDOS system overlay. iexp2 = 0, 
swap overlay. iexp2 = 1, keep overlay 
in ee d 
FREE displays the amount of memory 
assigned to tables and program text. 
FREEZE "fname" saves BASIC interpreter, current pro- 
gram, and data values on the file 
"fname". 
reloads the file saved with a FREEZE 
command. 
LOCK protects the program by preventing 
execution of BUILD, BYE, CHAIN, 
UNFREEZE, DELETE, RUN, 
SCRATCH, and CLEAR commands. 
UNLOCK reverses a LOCK command. 
UNSAVE "fname" deletes the file "fname'' from disk. 


Table 6: Extended Benton Harbor BASIC commands not 
found in other versions of BASIC. 


UNFREEZE “fname” 


seems incongruous that this system should have such a 
difficult editor to work with. 


The Assembler 

The Heath Assembler is a very straightforward, 
absolute 8080 assembler (not Z80) with most of the stan- 
dard assembler directives (ie: DB, DS, DW, END, EQU, 
ORG, SET, TITLE). The XTEXT directive is used to 
include whole disk files of assembler text into a program. 
This is convenient if there are some standard symbols or 
memory addresses that are to be incorporated into every 
assembler program, such as HDOS definitions. Also, 
useful subroutines may be included in this way, This 
feature may be used as a macro-instruction library facili- 
ty, because the assembler does not allow macro- 


Printers 


RIBBONS 

$ 950.00 $ 2.25/ea 
950.00 

7900.00 28.50/6 

2900.00 Fabric 35.90/6 

15000 Carbon 36.90/6 
3700.00 
3500.00 


CENTRONICS 779 Uppercase / Lowercase тос (no soldering) $150.00 


CAT MODEM Orig & Answer RS232C 
MEMOREX Soft Sector 
DISK HEAD CLEANING KIT 5” or 8" 


$185.00 
5" $27.50/10 
$24.00 


8" $28 50/10 


We або carry DISK DRIVES, TERMINALS, COMPUTERS. and a complete line of SUPPLIES. Ca/ for 


| /atest catalog and prices. 


BOX 426 
WESTFORD, MA 01886 
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THE WAREHOUSE 617-692-8408 


A subsidiary of TEELABCO, Inc. 


TWX 710-342-6467 
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“Now you can multiply your 
computing power as you grow: 


Geof Karlin 
| Director of Systems Development 


"At ADDS, we've just designed a unique computer 
family that can take you all the way from small to big. 

“We call it ADDS Multivision™-—a trio of stacking, 
CP/M&-compatible computers that lets you multiply 
computing power as needed. Without a change in 
operating system or programming languages. Without 
costly conversion. It works like this: 

"MULTIVISION 1 (top module) is a get-started 
computer with 5 MHz processor, 64K bytes of RAM 
and mini disk storage capacity of 700K bytes. It lists 
for $3, 785 without terminal. 

"MULTIVISION 2 (top and bottom modules) pro- 
vides 5M or 10M bytes of additional hard-disk storage. 
Priced thousands less than other hard-disk systems, 
it lists for $7995 with 5M bytes of disk. 

"MULTIVISION 3 (entire stack) tops off the line, 
giving you a multi-user system with up to 256K bytes 
of RAM that supports up to four display terminals 
simultaneously. 

“We even offer an ADDS-developed package that 
lets you use Multivision as a word processor. 

"Before you decide upon any small computer, - 
look into ADDS Multivision. For years we've been the 
largest supplier of display terminals to computer 
giants. Now we're making a system for you." 

For information write: Systems Division, Applied 
Digital Data Systems Inc., 100 Marcus Boulevard, 
Hauppauge, N.Y. 11787 Dealer inquiries invited. 


CP/M is a registered trademark of Digital Research, Inc. 


SOMETHING EXTRA IN EVERYTHING WE DO 
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instruction definitions. A file comes with HDOS called 
HDOS.ACM. It contains standard HDOS system-call 
symbols for easily interfacing a user-written program 
with HDOS and the device drivers. 


Extended Benton Harbor BASIC 

Extended Benton Harbor BASIC (herein referred to as 
EBH BASIC) is Heath's own version of BASIC. It is an 
extension of Dartmouth BASIC with some unique 
features. One of the first differences I noticed was the 
command that initiates automatic line numbering while 
entering programs. In most versions of BASIC it is called 
AUTO, but in EBH BASIC it is BUILD. The BUILD com- 
mand works exactly like AUTO. Another important dif- 
ference is the lack of a RUN "FNAME" command. If 
the user wishes to execute a program that is on disk as the 
file FNAME'", the following must be entered: 


OLD "FNAME" 
RUN 


To clear the machine of program and data, the com- 
mand is SCRATCH, not NEW as in most versions of 
BASIC. 

EBH BASIC has some unique and useful commands. 
(Table 6 lists these special commands and their 
functions.) But it is not without its problems. Even the 
most insignificant of syntax errors, such as leaving out a 
comma or right parenthesis, causes EBH BASIC to 
display a simple SYNTAX ERROR message. Unfor- 


tunately since it has to access a disk file called ERROR- 
MSG.SYS to get the text of the error message, the user is 
forced to wait several seconds to find out what he or she 
probably already knows. The philosophy of storing 
error-message text on disk to save space in memory is a 
useful one, but in this case it severely hampers develop- 
ment of programs. The best approach would be to have 
the most frequently occurring error messages in memory 
and then access the disk for the remainder. 


Microsoft BASIC 

Microsoft BASIC is widely used and is very stan- 
dardized. I will not spend time describing its features. 

The Heath implementation of Microsoft BASIC does 
have one significant fault; when a program is loaded 
from disk, the disk read head is raised and lowered for 
each and every sector of the file. This produces an annoy- 
ing banging sound that seems to go on forever. It is also 
bad for the drive mechanism and will contribute to the 
wear and tear of the unit. 


Conclusions 

The H-89 has flexibility and does not require the user 
to understand anything about the hardware to take full 
advantage of all the features. One important point 
remains: after all the HDOS operating system utilities are 
put on a single 5-inch floppy disk, there is very little 
room for any large user programs. To make the system 
really useful, a second disk drive is a necessity. lf the 
H-89 were to be used in a business with a really large data 
base, the data would be a tight fit even with two drives. Ш 


MOD II UTILITY PACKAGE 


Replacement Debug (DEBUG) 

35 basic functions + 8 edit commands! Single step or Multiple 

step. Automatic trace of logic flow with printing of trace, trace of 

instructlons greater than stack pointer values, and rapid trace. 

Subroutine calling. Automatic program looping. Dynamic 

disassembly of instructions! |! 

Directory Catalog System (XDIR) 

Build directory of directories!! Sorts by disk or by program. 

Abbreviated or full form — full form includes dates of creation 
and last update, and other directory data. 

Wild card select options with masks. Build consolidated 
directory of all GL#2/BAS files. Select on filename and extension. 

Save or load XDIR catalog files. 

Concatenate new data with loaded file. 

Extended Copy (XCOPY) 

Copies multiple Нез with a single command using masked select 

options! Source disk may be non-operating system disk. Single 

drive capabllity. Recover bad files — Invalid sectors itemized but 

copy continues. 

Merge flles with or without replacement. 

Superzap (SZAP) 

Display or print and modify standard TRSDOS diskette track and 

sector data. Full screen edit mode. Automatic repeat scan and 

print. Copy disk sectors — any number of sectors to same or 

other drive. 


Directory Fix (DFIX) 

Automatic repair of HIT tables! List and flag directory errors. 
Disk Identification (DISKID) Change diskette names! 

Extended Create (XCREATE) Creates and initializes file to end. 


DOCUMENTATION 
Complete documentation of above utilities including a full dis- 
cussion on recovery of lost data on diskettes!!! 


Mod Il Utility Package $150 Manual only $20 refundable 


WHEN ORDERING PLEASE 


DEALER INQUIRIES INVITED „сє PUBLICATION SOURCE 
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CHECK, VISA, M/C, С.0.0. 
Calif. Residents add 6% 
Telephone Orders Accepted (714) 637-5016 
TAS-80 IS A REGISTERED TRADEMARK OF TANDY CORPORATION 
CET SORTS — RACET UTILITIES — RACET compules — RACET SORTS — RACET UTILITIES — RACET computes — RACET SORTS — RACET UTILITIES — RACET computes — 
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MOD Il BASIC CROSS REFERENCE UTILITY 


SEEK and FIND functions for: 

Variables, Line Numbers, Strings, Keywords 

‘All’ options available for line numbers and varlables. 
Load from BASIC - Call with <СТАЁ> А 

Output to screen or printer. 

BASIC CROSS REFERENCE UTILITY $50 


INFINITE BASIC for MOD | TRS-80'" Tape and Disk System 

Extensions to Level | and Disk BASIC $49.95 

Full MATRIX functions — 30 BASIC commands! 

50 more STRING functions as BASIC commands! 

Includes RACET in-memory sorts. Load only functlons you want — 
where you want in memory! More than you expect! 

œ BUSINESS (Requires Infinite BASIC) $29.95 

Automatic printer pagination. Packed decimal arlthmetic - 127 digit 
accuracy. Binary array searches. Hash code. 

COMPROC Command Processor for Disk Systems $19.95 

Auto your disk to perform any sequence of commands. 

GSF (Specify 16, 32 or 48K Memory) $24.95 

18 machine language routines Including RACET sorts. 

DISK SORT MERGE (DSM) for MOD | and MOD ІІ 

Random file disk sort merge — mwulti-diskette files. All machine 

language stand alone package. Sort on up to 15 fields — ascending 

or descending. Provides optional output fleld deletion, rearrange- 

ment, and padding. Sort an 85K diskette In less than 3 minutes! 

DSM for Mod | (Minimum 32K, 2-drives) $76 on Disk 

DSM for Mod li (Minimum 64K, 1drive) $150 on Disk 

Mod 11 Development Package $100 


Machine language Superzap — Editor Assembler, Disassembler 


Patches. 
Mod И Generalized Subroutine Facility $50 
Sort 1000 elements in 6 seconds! 


Е RACET computes = 
702 Palmdale, Orange, CA 92665 


Circle 37 on Inquiry card, => 


э 132v — 5311140 130 Vu — $180$ 130УЫ — sejnduioo үззүн — SSLLITILN 13ЭУН — SLUOS 132 VW 


a 
Е 
E 


a 
[ 


H-8 Р x sonal | p = 
Computer with | Dual - Я 
Floppy Disk Storage 


H-89 All-In-One 
Computer with 
Floppy Disk Storage 


Richer in knowledge 

Once you build your own computer, you'll 
know it inside out. You'll know how to 
make it work for you, how to make it grow 
d& your skills grow. 


Richer in savings 

Build-it-yourself kits cost less — about 30% 
less than comparable assembled comput- 
ers. And you'll probably never need to pay 
someone for service because no ane will 
know your computer better than you 


Is it hard? 

Not at all. Heath makes it simple with easy- 
to»assemble designs and with step-by-step 
manuals that guide you from unpacking to 
final plug-in. And a Heathkit helping hand 
I&always just a phone call away. 


Heathkit 


H-14 Serial Printer 


Innovative software 

Heath offers you innovátive programs for 
running your home or business, and excit- 
ing games for your family. You can have 
Microsoft" " BASIC" one of the most power- 
ful and widely used languages. 

Heath User's Group (HUG) will share with 
you a library of over 500 programs to make 
your computer serve you in ways you 
never imagined. 

Complete hardware 

Choose from three computer systems: 

The H89 All-In-One Computer gives you 
everything in one compact, convenient 
unit 

The flexible H8 gives you the freedom to 
combine memory and interfacing for ex- 
actly the system you require 

And the powerful H11A gives you 16-bit 


Self-instruction for Assembly 
and BASIC Programming 


power for your most complex programs 


The Heathkit line includes video terminals, 
matrix and letter-quality printers and a 
complete selection of accessories. You'll 
even find award-winning self-instruction 
packages to teach yourself programming 
in BASIC or Assembly. 


It's all inthe ~ 
new 104-page 

Heathkit Catalog, 

along with nearly 400 electronic kits for 
your home, work or pleasure. Send for 
your free Roms. today, or pick one up at 
your Heathkit Electronic Center" 


*Visit your Heathkit Electronic Center In the U.S, or Сапада where Heathkit Products are 
displayed, sold and serviced, See your white pa 
Electronic Centers are units of Vetitechnology Е 


s for the location nearest you. Heathkit 
lectronics Corporation in the U.S 


Write to Heath Company, Dept. 334-686, Benton Harbor, Mi 49022 


(In Canada write Heath Company, 1480 Dundas St. E., Mississauga, Ont. L4X 2R7) 


СР-186 


The Hard-Disk Explosion 


High-Powered Mass Storage for Your Personal 


High-performance, high-quality, 
and large-capacity hard-disk drives 
are now a low-cost reality for your 
personal-computer system. Most 
hard disks use Winchester media, 
head technology, and other modern 
techniques to achieve high density 
and high performance in a small 
space. One side effect is low power 
consumption. Some of the drives suit- 
able for personal computers use the 
older 14-inch standard diameter plat- 
ters. Many new drives use one of two 


Computer 


Tom Manuel 
1208 Apollo Way, Suite 502 
Sunnyvale CA 94086 


new small sizes—200 mm (7.87 inch) 
or 210 mm (8.27 inch) diameter—and 
one new drive uses 130 mm (5.12 
inch) platters. Even so, their data 
capacities are significantly larger than 
floppy-disk drives of the same ap- 
proximate size. 

The latest disk drives can be divid- 
ed into two general categories: 


Ф low-cost, relatively low- 
performance drives that will 
eventually replace floppy-disk 


Photo 1: The Memorex Model 101 hard-disk drive. (Photo courtesy of Memorex.) 
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drives, especially where multiple 
drives would normally be neces- 
sary to obtain enough storage. 
For example, instead of adding 
more floppy drives to increase 
the storage capacity of a system, 
one set of dual floppy-disk drives 
might be replaced with an 8-inch 
hard-disk drive that fits in the 
same space. This improves the 
storage capacity and system per- 
formance dramatically. These 
low-end disk products will com- 
pete on a cost-per-drive basis. 

€ high-capacity, top-performance 
drives that must compete on a 
cost-per-byte basis. The 8-inch or 
smaller versions will likely (at 
least at first) be more costly per 
byte than the 14-inch models. 
However, their advantages of 
small size, light weight, low 
noise, and low power re- 
quirements make them very at- 
tractive for desktop and personal 
computers as well as small 
business systems. 


The Winchester disk-drive tech- 
nology developed by IBM provided 
expensive, large-capacity, high-per- 
formance, and low cost-per-byte disk 
subsystems (ie: the IBM 3350 and 
3370 disk-drive systems) for large, ex- 
pensive computer systems. This 
technology and development in other 
areas of disk-drive performance are 
now being applied to the develop- 
ment of products suitable for smaller 
systems. The tremendous growth of 
microcomputers has created a de- 


The Paper Tiger puts more bite into 


hing you do. 


The Paper Tiger strikes again. With a DotPlot' graphics The Paper Tiger costs only $995. The DotPlot option only 
option that lets you make the most of your Apple 1! TRS 80; $99 more. But don't let these low prices fool you. Because the 
or other personal computer. Paper Tiger is rugged enough to stand up to the 

With DotPlot and available software drivers, . . most demanding printer-plotter requirements. 
you сап print screen graphics, draw illustrations, — For the name of the Paper Tiger dealer nearest 
write block letters, plot charts. And DotPlot P ‚ you, call toll-free 1-800-343-6412 (except Massa- 
includes an expanded, 2K-byte buffer. } Е t chusetts, Alaska, and Hawaii). 

That's not all. Every Paper Tiger gives you 8 Integral Data Systems, 14 Tech Circle, 


software-selectable character sizes. 80 and - -— Natick, MA 01760. (617) 237-7610. 
132 column formats. Multi-part business forms | oy = | 

handling. Forms control. Reliable stepper- Circle 38 on inquiry card. 
motor paper drive. Adjustable width tractor feed. eem 

Continuous duty cycle operation. Plus lots more. Integral Data Systems, Inc. 


t Apple Ilis a trademark of Apple Computer inc. 
1TRS-80 is a trademark of Aadio Shack, a division of Tandy Corp. 


mand for small, compact disk drives. 
The industry has responded and is be- 
ginning to produce them. A 
Winchester disk drive for your per- 
sonal computer is now, or soon will 
be, a possibility. However, it may 
still cost you five to ten times the 
price of your processor to get a com- 
plete small hard-disk subsystem with 
drive, controller, interface, power 
supply, and packaging. 


Photo 2: Close-up of a Winchester-type 
read/write head. (Photo courtesy of 
Kennedy Company.) 


Photo 3: The remarkable Shugart 
Technology Model ST506 hard-disk 
drive, offering 6 megabytes of mass 
storage in a 3.5-pound package that fits in 
the same space as a 5-inch floppy-disk 
drive, (Shugart Technology is anew com- 
pany located in Scotts Valley, California, 
and is not affiliated with either Shugart 
Associates or Xerox. Photo courtesy of 
Shugart Technology.) 
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What Is Winchester Technology? 

Three disk technologies have 
evolved, all pioneered by IBM. Other 
manufacturers have refined the 
designs. These technologies are usual- 
ly referred to by the model numbers 
of the original IBM preduct employ- 
ing the technology: ''2314" 
technology (in the 1960s), "3330" 
technology (late 1960s, early 19705), 
and "Winchester" technology (1973). 

Disk storage, being a special type 
of add-on memory, can directly affect 
a computer system's performance, 
throughput, and reliability. Because 
of this crucial role, the principal 
design objectives for disks are large 
capacity, fast access time, absolute 
reliability, and low cost. 

Each of the three advances has 
brought a significant increase in 
storage density. One way to increase 
density is to reduce the flying height 
of the heads over the disk surface. 
Each reduction in height allows an in- 
crease iri tpi (tracks per inch) and bpi 
(bits per inch) (see figure 1). Ad- 
vances in head design and positioning 
mechanisms have also contributed to 
increases in tpi and bpi. 

Head flying heights have evolved 
as shown in table 1. 

Just prior to 1973, disk-drive 
technology approached some limits. 
The flying height had been reduced to 
31 microinches. Without further 
reduction, significant improvement in 
data density was difficult. At lower 
flying heights, a single smoke parti- 
cle, whose diameter may be up to ten 
times the distance between the head 
and disk surface, can damage the disk 
and data. Therefore, cleaner condi- 
tions were required. Also, the disk 
platters and magnetic surfaces were 
inadequate for large increases in track 
and bit densities. 

The 3340 Winchester disk drive, in- 
troduced by IBM in 1973, was the 
first breakthrough. Storage 
Technology Corporation announced 
a similar disk drive around the same 
time: the STC 8800 superdisk. 


Winchester Characteristics 
Winchester disk drives have the 
following characteristics: 


€ sealed disk, head, and position- 
ing assemblies 

€ new trimaran head design—two 
outriggers supporting a narrower 
inner hull containing the 
read/write head (see photo 2) 


€ thinner magnetic coating: 44 
microinches versus 185 micro- 
inches in the 2314 disk drive 

® lubricated disk surfaces 

ә heads resting on disk surface 
when drive is stopped—they take 
off and fly low when motion 
starts (normal take-off and land- 
ing are done on an area reserved 
for that purpose) 

© light loading force (10 р) and 
lighter heads. 


These characteristics permit many 
performance improvements: very low 
flying heights (19 to 20 microinches), 
improved reliability, and a dramatic 
reduction in head crashes are possible 
because of the clean environment, 
new head and loading designs, and 
lubrication, Data densities are in- 
creased because of lower flying height 
and thinner platter coating. The 
higher densities improve throughput 
performance directly. More bits per 
inch allow more data to pass under 
the heads per unit time. More tracks 
per inch mean that track-to-track ac- 
cess times are shorter. The lighter 
heads and head mounts have less in- 
ertia and can be positioned faster. 
Throughput performance can be im- 
proved by increasing the rotational 
speed, up to a point—the aero- 
dynamic characteristics of the flying 
head put some constraints on the 
rotational speed. The reliability of the 
Winchester drives surpassed that of 
any moving-head disk drive that was 
previously available. 

Improvements and refinements 
have continued from many manufac- 
turers. The costs of many of the most 
expensive elements in a disk (the 
motor, head actuator, and control 
electronics) are relatively indepen- 
dent of the capacity of the disk plat- 
ters. It is, therefore, cost-effective to 
increase the density of the platters 
and the number of platters. The in- 
centive has been to add capacity by 
any conceivable means, and trends 
have been toward more platters per 
spindle and greater bpi and tpi den- 
sities (data density has gone from 
about 1000 bpi on early 2314s to over 
8600 bpi on some of the recent disks, 
and tpi density has gone from 200 tpi 
on 2314s to over 600 tpi on new pro- 
ducts). Cost effectiveness has also 
been enhanced by reducing the access 
time and increasing the data flow; the 
economic payoff is increased 
throughput and efficiency of the total 


Hard and 
Fast... 


...Bulk Storage from 
Industrial Micro Systems 


THE NEW MODEL 16 


The new Industrial Micro Systems Model 16 HardDisk 
Subsystem is a "fixed-removable^ high speed, bulk 
storage device providing from 32 megabytes (32 
million characters) to 96 megabytes of on-line storage 
for the Industrial Micro Systems 8000 or Series 5000 
microcomputer systems. The Model 16 includes a 
credenza enclosure that provides a quiet, strong and 
attractive package for office 
or industrial applications 
where large memory is 
required. The Model 16 also 
includes a fully buffered 
DMA S-100 bus controller for 
fast and easy interfacing. 


WINCHESTER 
TECHNOLOGY WITH 
BUILT-IN BACKUP 


The Model 16 includes a 16 
megabyte removable 
cartridge and a 16, 48, or 80 


megabyte fixed media that employs Winchester 3340 
technology. Files and programs may be copied 
between the fixed media and the removable cartridge 
for fast, easy backup and archival storage. 


FAST ACCESS 


The interface between the Model 16 hard disk and the 
Industrial Micro Systems 
computer is provided by the 
Hard Disk Controller. The 
Hard Disk Controller utilizes 
Direct Memory Access (DMA} 
for fast data transfer with 
minimum processor interven- 
tion. The maximum data 
transfer rate is 1.2 megabytes 
per second and the controller 
fully buffers the data, a 
sector at a time, to and from 
the disk. Available in 220 V, 
50 HZ Versions 


Now you don't have to look hard for fast computing power. Contact your Industrial Micro Systems Dealer today. 


INDUSTRIAL MICRO SYSTEMS 


Marketing 
628 N. Eckhoff, Orange, CA 92668 
(714) 978-6966 


Circle 39 on inqulry card. 


Manufacturing 


2800 Lockheed Way, Carson City, NV 89701 


(702) 883-7611 
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system. In applications where disk 
storage is a key element, the pro- 
cessor is often disk-I/O-bound. Pro- 
gram execution speed depends on 
disk speed. Every increase in 
throughput will improve the total 
performance. 

Other improvements in throughput 
performance in disk subsystems have 


Photo 4: BASF Systems' 6170 Series 
&-inch, fixed hard-disk drive, available in 
8- and 24-megabyte versions. (Photo 
courtesy of BASF.) 


come from RPS (rotational postion- 
ing sensing), which frees the disk con- 
troller and I/O (input/output) chan- 
nel for other work during seek time 
(head actuator movement) and dur- 
ing part of the rotational delay time. 
Improvements have also included 
new automatic error detection, cor- 
rection, and recovery capabilities 
built into disk controllers. 

Voice-coil actuators, described in 
the next section, are common on 
high-performance disk drives. There 
are both linear and rotary voice-coil 
positioners. Rotary voice coils 
typically take up less space, require 
less power, and generate less heat 
than linear voice coils. Stepper 
motors with band actuators are 
usually used in lower-performance, 
lower-cost disk drives. Many of the 
new small drives use brushless DC 
(direct current) motors with direct 
drive on the platters. Designed as part 
of the spindles, these motors are com- 
pact (about 1 inch high), maintain 
speed more accurately, use less 
power, and require simpler power 
supplies than AC (alternating cur- 
rent) motors with belt drives. In 
many drives, each recording surface 
is split into inner and outer bands 
with a head for each band, reducing 
the average access time by one-half, 


Photo 5: Priam 14-inch (at left) and 8-inch Winchester hard-disk drives. (Photo 
courtesy of Priam.) 
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because twice the amount of data can 


be read or written without moving 
the heads. 


Comparing the New Hard Disks 
to Floppy-Disk Drives 

The current trends toward multi- 
terminal systems, real-time transac- 
tion oriented systems, small business 
systems, and more powerful personal 
computers for a great variety of ap- 
plications have created a demand for 
more on-line data storage. Floppy- 
disk drives and tape cassettes often do 
not have the required performance 
(access times, throughput, etc), 
reliability, or capacities. Thus, the 
need for secondary storage is being 
filled by new, inexpensive, high- 
performance, highly reliable small- 
disk drives with capacities, speeds, 
and reliability close to the very ex- 
pensive drives. These new drives are 
physically much smaller and more 
reliable than 14-inch cartridge or 
disk-pack drives. They are aimed in- 
itially at a gap between floppy drives 
and 14-inch drives (eg: Winchester, 
5440 cartridges and 3330 type packs). 
They are designed for use on small 
business systems, distributed- 
processing systems, word-processing 
systems, and advanced personal com- 
puter systems. 

The new drives offer a lower cost 
per unit than 14-inch drives, and 
lower cost per byte than floppy-disk 
drives. They provide the advantages 
in capacity and performance of hard 
disks in a package the same size as an 


Photo 6: Kennedy Series 7000 8-іпсћ 
hard-disk drive. (Photo courtesy of 
Kennedy Company.) 
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| 
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| Multi-Use 


X UniFLEX is the first full capability multi-user 


operating system available for microprocessors. 
Designed for the 6809 and 68000, it offers its - 
users а very friendly computing environment. 
After a user ‘logs-in’ with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
the C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users is only 
restricted by the resources and efficiency of the 
hardware in use. 


UniFLEX is a true multitasking operating system. 


Not only may several users run differen! 
programs, but one user may run several 
programs at a time. For example, а 
compilation of one file could be initiated while 
simultaneously making changes to another file 
using the text editor. New tasks are generated 


in the system by the 'fork' operation. Tasks may 


be run in the background or ‘locked’ in main - 
memory to assist critical response times. Inter- 
task communication is also supported through 
the ‘pipe’ mechanism. 


Support 


. The design of UniFLEX, with its hierarchical file 


system and device independent 1/0, allows the 
creation of a variety of complex support 
programs. There is currently a wide variety of 
software available and under development. 
Included in this list is a Text Processing System 
for word processing functions, BASIC interpreter 
and precompiler for general programming and 
educational use, native C and Pascal 
compilers for more advanced programming, 
sont/merge for business applications, and a 
variety of debug packages. The standard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX for 6809 is 
sold with a single CPU license and one years 
maintenance for $450.00. Additional yearly 
maintenance is available for $100.00. OEM 
licenses are also available. 


UniFLEX is offered for the advanced 
microprocessor systems. FLEX, the industry 
standard for 6800 and 6809 systerns, is offered 
for smaller, single user systems. A full line of FLEX 
support software and OEM licenses are also 
available. 


Батко Aktem 
cory ultor. ЛЄ, 
Box 2570, West Lafayette, IN 47906 


(317) 463-2502 Telex 276143 


""UniFLEX and FLEX are trademarks of Technical 
Systems Consultants, Inc. 
| Circle 40 on inquiry card. 


Circle 41 on inquiry card. 


The days of complicated, unreliable, 
dynamic RAM are M 


INTRODUCING 


the ultrabyte memory board 


$199 95 (с. 


Netronics consistently offers innovative products at un- 
beatable prices. And here we go again — with JAWS, 
the ultrabyte 64K $100 memory board. 
ONE CHIP DOES IT ALL 
JAWS solves the problems of dynamic RAM with a 
state-of-the-art chip from inte! that does it a% Intel's 
single chip 64K dynamic RAM controller eliminates 
high-current logic рагіз . . . delay lines . . . massive 
heat sinks . . . unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 
Look what JAWS offers you: Hidden refresh . . . fast 
performance . . . low power consumption . . . latched 
data outputs ... 200 NS 4116 RAMs... on-board 
crystal... ВК bank selectable . . . fully socketed . . . 
soldar mask on both sides of board . . . designed for 
8080, 8085, and 280 bus signals. . . works in Explorer, 
Sal, Horizon, as well as all other well-designed $100 
compulars. 

GIVE YOUR COMPUTER A BIG BYTE OF MEMORY | 


POWER WITH JAWS — SAVE UP TO $90 OR 
INTRODUCTORY LiMITED-OFFER SPECIAL PRICES! 


UNDECIDED? глу А WAD ЕХ JAWS IN YOUR COMPUTER ON OUR 
. сере - 


- жа == 
CONTINENTAL ИБА. CRLONT CARD 


CALL TOLL FREE `800-243-1 7428 


Aasistence. (203) 354-8375 


ept. 
ERR METRNCS 85. 
DEVELOPMENTLTD; 


333 Litchfield Road, New Milford, СТ 06776 | 


Please send the items checked below: 

L] JAWS 18K RAM kit, No. 6416, $199.95.* 

C] JAWS 18K RAM fully assembiad, tested, burned in, 

№. 6418W, 5229. 

Г} JAWS 32K RAM kit, No. 6432. (reg. price $329.95), 
SPECIAL PRICE $299.95.* 

Г] JAWS 32K RAM fully assembled, tested, burned in, 
№. 6432W. (reg. price $369.95), SPECIAL PRICE 
$339.95.* 

[1 JAWS 48K RAM hit, №. 6448, (rag. price 5459.95), 
SPECIAL PRICE $389.95.* 

C] JAWS 48K fully assembled, tested, burned in, No. 

aub. W. (req. price 5509.95), SPECIAL PRICE 


Г] JAWS sik RAM kit, No. 6464, (rag. price $589.95). 
SPECIAL PRICE 1489.95.* 

C1 JAWS ВАК RAM fully assambled, tested, burned in, 
= E (rag. price 5649.95). SPECIAL PRICE 
E 

C] Expansion kit, JAWS 18K RAM module, to expand 

any of the shove in 18K hlocks up to БАК, №. 1БЕХР, 

$129.35. * 

ЗАП pricas plus S2 postage and handling. Connecticut 

residents add sales tax. 

Тоа! enclosed: $ 

CJ Parsunal Check С) Mansy order or Cashiers Check 

L1 C MASTER CHARGE 


Lud Hl No NE Y Ll donum ooeV oon. "V LLL LLL LLL T ВУ BRI ILLI I I r lI 1 1 1 D LI I L0 I IT IL ШЕШ a ee = es ШР 


VISA (Bank No... . - ) 
Acct. №. Exp. Date 
Signature 
Print Name 
Address 
City 
State Zip 
L1 Send me mare information 
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8-inch or even a 5-inch floppy-disk 
drive—many will actually fit the 
panel openings for floppy-disk 
drives. Reliability will be better than 
with floppy and cartridge drives, and 
power consumption will be signifi 
cantly lower than that of the 14-inch 
drives. 

Systems based on 16-bit processors 
or microcomputers often require 
much more and much faster secon- 
dary storage than floppy disks can 
provide. The more sophisticated 
multiprogramming and file- 
management software currently being 
added to small computer systems re- 
quires so much continuous use of 
mass storage that the high perfor- 


Tei — BPI 


Figure 1; Detail of hard-disk surface, il- 
lustrating the ideas of tpi and bpi. 


2314 
100 to 120 


Head flying height 
(in microinches) 


mance and durability of hard disks 
may soon be a necessity. 

The new 8-inch and 5-inch disk 
drives offer several advantages over 
both floppy and 14-inch hard drives: 


€ They have five to sixty times the 
storage capacity of a floppy-disk 
drive in the same space. 

€ They access data four times faster 
than the floppy-disk drive. 

€ They weigh less, take up less 
space, and use less power than 
14-inch drives. 

€ They are only three to five times 
more expensive than floppy-disk 
drives, with cost reductions like- 


ly. 


The availability of low-cost-per- 
function hard disks has long been 
awaited by the small system 
marketplace. The wait is all but over. 
This summer a score of products are 
scheduled to be available, at least in 
sample or evaluation quantities. 

Though many of the new small 
disk products are advertised as fitting 
the same 4.6 by 8.5-inch opening as 
the standard floppy-disk drive 
(Shugart Technology's 5-inch Micro 
Winchester fits a 5-inch floppy-drive 
opening, see photo 3), a floppy-disk 
drive cannot literally be pulled out 
and replaced by the hard drive. To 
begin with, the packages contain dif- 
ferent electronics. Most of the drives 


3330 Winchester 
31 to 45 19 to 20 


Table 1: Evolution of head flying heights in hard-disk drives. 


Floppy-Disk Drives 


Standard platter 
diameters 


Capacity 


Average Access Time 
Rotational Speed 
Reliability and Useful 


Life Relative to Floppy- 
Disk Drives 


8-inch 
5-inch 


100 K bytes to 1 megabyte 


0.1 to 1 second 


300 rpm 


Hard-Disk Drives, 
Cartridges and Disk 
acks 


14-inch, 8-inch, 
and 5-inch 


2 megabytes to 300 + 
megabytes 


25 to 70 ms 
2400 to 4700 rpm 
1 Du: 


Table 2: Technical comparisons between floppy-disk drives and hard-disk drives, 


cartridges, and disk packs. 


Look what's happened to 
HIPLOT" 


DMP-2 $1,085 


$1,850" 


$1,685" 


It's grown into a complete 
family of quality low cost digital plotters 


In just two short years, The 
HIPLØT has become the most 
popular digital plotter among 
small systems users. With a 
record like that, what can we do 
for an encore? WE'VE IN- 
TRODUCED A COMPLETE LINE 
OF HIPLØTS...with a model 
suited for just about every plot- 
ting application. 

The HIPLØT DMP Series is a 
new family of digital plotters 
with both “standard” and "in- 
telligent" models available with 
surface areas of 8%” x 11" (DIN 
A4) and 11" x 17" (DIN A3). For 
the user needing a basic reliable 
plotter, we have the "old stan- 
dard” ОМР-2 (8 "> " x 11") and the 
"new standard" DMP-5 (11" x 
17"). For those needing a lit- 
tle more capability, there are 
the DMP-3 (BV2" x 11") and 
the DMP-6 (11" x 17")—both 


TM HIPLOT and DM/PL are Trademarks 
of Houston Instrumant 


Circle number 42 for literature 
Circle number 216 to have a representative call 


Yes, they are UL listed! ** 


microprocessor controlled and 
providing easy remote position- 
ing of the X and Y axes (perfect 
for the OEM). For those who 
want this intelligence plus the 
convenience of front panel elec- 
tronic controls, we've ‘provided 
the DMP-4 (8'72" x 11") and the 
DMP-7 (11" x 17"). 

The "standard" plotters come 
complete with an RS-232-C and 
a parallel interface. The “intel- 
ligent" DMP plotters accept data 
from either an RS-232-C or Centronics 
data source. For the "standard" plot- 
ters, software is available from 
our ever expanding "Micrographic 
Users Group." The "intelligent" 
HIPL@Ts use our exclusive 
DM/PL™ language which min- 
inimizes plot software to a 
fraction of that normally as- 


houston instrument 


GRAPHICS DIVISION OF 


BAUSCH & LOMB ©) 


sociated wth digital plotting. 

With the new DMP Series, 
high quality digital plotting can 
now be a part of your system. It 
just doesn't make sense to be 
without this valuable tool when 
there is a DMP plotter with the 
plot size, speed and capabilities 
that are exactly tailored to your 
specific needs..and your 
budget. 

Prices for the DMP Series 
range from $1,085* to $1,985". 
For complete information and 
descriptive literature, contact 
Houston Instrument, One 
Houston Square, Austin, Texas 
78753. (512) 837-2820. In Europe 
contact Houston Instrument, 
Rochesterlaan 6 8240 Gistel, 
Belgium 059/277445. For rush 
literature requests and sales of- 

fice information, persons 
outside Texas call toll free 
1-800-531-5205. 


‘U.S, suggested retail prices only. 
**DMP 2, 3 and 4 UL fisted 
DMP 5, § and 7 UL listing pending 


Model 


Unformatted Capacity 
(millions of bytes) 


Platter Size 
millimeters and (inches) 


Number of Platters 
Average Access Time 


Maximum Data Transfer Rate 
(K bytes per second) 


Average Latency 
Rotational Speed 
Motor Type 

Spindle Drive 

Actuator Type 
Positioning Mechanism 
Density bpi 

Density tpi 


Physical Size 
(inches) 


Weight (pounds) 

Single Quantity Price 
OEM Discount Price 
Cost Per Thousand Bytes 


Memorex Corporation 
Santa Clara CA 
101 
11.7 


200 (7.87) 


10.1 ms 
2964 rpm 
DC 
direct drive 
high speed band 
open loop stepper motor 
5100 
195 
4.38 by 8.55 by 14 


10 


$1.200' 
$.103 


New World Computer 
Со Inc 
Costa Mesa CA 


18,825 ms 
756 


8.825 ms 
3600 rpm 


simplified band 
stepper motor 
8000 
100 
2 бу 9.5 by 9.5 


8 
$4,500 
$1,250 

$.595 


Shugart Associates 
Sunnyvale CA 
SA 1002/5A1004 

5.33/10.67 


200 (7.87) 


10r 2 
70 ms 
543 


9.6 ms 
3125 rpm 
AC 

beit drive 

band 

Stepper motor 
6270 
172 
4.62 by 8.55 by14.25 


17 
$1,600/$1,980 
$1,140/$1,400 

$.214/$.131 


Shugart Technology 
Scotts Valley CA 
ST506 
5.38 


130 (5.12) 


8.3 ms 
3600 rpm 
brushless DC 
direct drive 
band 
open loop stepper motor 
7690 
254 
3.25 by 5.75 by 8 


3.5 
$1,500 
$925 
$.145 


(OEM Discount) 


Comments 


' Includes a data 
separator 


20 heads, 8 tracks per 
head. Low-end only in 
capacity, not in 
performance. 


First micro Winchester 
Drive. Fits 5-inch floppy 
space 


Table 3: Specifications and characteristics of low-end, 5-inch and 8-inch hard-disk drives. 


have the basic drive electronics, 
signal amplifiers, read/write elec- 
tronics, and motor and servo control 
circuitry integrated into the package. 
Some have room to add optional, 
separately priced controllers to do 
error-checking and correction, data 
formatting, and interfacing to the 
computers. 

Stepper-motor actuators are a 
technique borrowed from floppy 
drives for use in hard-disk drives. 
This idea allowed lower prices for 
Winchester-technology units such as 
the 14-inch Shugart SA4000 and 
Century Data Systems Marksman, 
but at a cost of greater access time 
and reduced storage capacities when 
compared with voice-coil actuator- 
based units. 

А voice-coil actuator is a cylin- 
drical, permanent magnet with a hole 
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machined from pole to pole. A coil 
rides on bearings within the magnet 
and moves back and forth. The 
read/write positioning mechanism 
with electromagnetic heads is 
attached to the coil. A voice-coil ac- 
tuator is positioned by servo-control 
with servo tracks written on one plat- 
ter's surface at the factory. 

Voice-coi! actuators allow in- 
creases in data-storage capacity 
because their accuracy in small 
movements allows high tpi densities. 
Since the distance between tracks is 
smaller, access time is reduced. Also, 
voice-coil actuators do not impose 
the additional penalty of settling 
time. 

One disadvantage of a voice-coil 
actuator is the magnetic field pro- 
duced by the coil: the coil's magnetic 
field must not get too close to the disk 


platters or it could erase them. Effi- 
cient design can keep the magnetic 
field intensity at a safe level near the 
recording surfaces. Table 2 gives a 
partial technical comparison between 
floppy-disk drives and hard disks. 


Future Technological Progress 
Some of the more recent develop- 
ments in heads (such as thin film 
heads) and disks (thin-film-plated 
disks) mean that data densities will 
probably advance from the presently 
attainable 8 to 10 megabytes per 
8-inch surface to 50 or more mega- 
bytes per surface as track densities 
of 1000 tpi and bit densities of 10,000 
bpi are achieved. A small, relatively 
inexpensive disk drive could then 
store 100 megabytes or more of data 
with an additional 100 megabytes 
added for nominal cost. Thin-film 


AIM 65. The professionals 
microcomputer. 
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Printer, display, full keyboard. Under $500.00. 


For professional learning, 
designing and work, Rockwell's 

| AIM 65 microcomputer gives you 
| an easy, inexpensive head start. 
That's Rockwell Micropower! 


Circle 43 on Inquiry card. 


e 20-column printer and display 

• Dual cassette, TTY and 
general purpose I/Os 

• R6502 NMOS microprocessor 

e System expansion bus 

e Read/write RAM memory 

e Prom/ ROM expansion sockets 

e Self-prompt interactive 
monitor firmware 

• Big terminal-style keyboard 

For more on AIM 85 and how 


you can develop programs in 
assembly language or BASIC, 
write Rockwell International, 
Microsystems, RC 55, 

P.O. Box 3669, Anaheim, 

CA 92803 or contact your 
local Rockwell distributor. 
For application information 
call (714) 632-3729. For location 
of nearest dealer call 
800-854-8099, in California 
800-422-4230. 


. Where science gets down to business 
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technology may be the next break- 
through in mass-storage techniques. 

Secondary storage and storage 
backup are currently being supplied 
by a wide variety of devices, 
including 


cassette tapes 

8-inch floppy-disk drives 

5-inch floppy-disk drives 

reel-to-reel magnetic tapes 

cartridge magnetic tapes 

cartridge-disk drives 

disk-pack drives 

fixed storage Winchester drives 

combinations; fixed Winchester- 
disk/cartridge-disk drive or 
fixed Winchester/magnetic- 
tape cartridge 

streaming-tape drives 

bubble memories 

nonvolatile semiconductor 
programmable memory 

videocassette recorders 

video disks 


The last three or four types are 
more for the future than now. Bubble 
memories and nonvolatile integrated 
circuits will have the great advantage 
of no moving parts and the potential 
convenience of plug-in modules; but 


they are still quite expensive. At least 
one interface and controller for 
American and European standard 
VCRs (videocassette recorders) is 
available to provide removable back- 
up for high-capacity disks on small 
systems (the Corvus Mirror, manu- 
factured by Corvus Systems Inc, San 
Jose, California). It stores up to 100 
megabytes on one videocassette and 
has a transfer rate of 15 K bytes/se- 
cond. Video disks have the potential 
to offer extremely high data-storage 
capacity and fast access rates (up to 
1250 megabytes per 12-inch disk, 
equal to approximately four times the 
contents of the Encyclopaedia Britan- 
nica), 


Small vs Large Hard-Disk Drives 

Hard-disk drives for small systems 
fall roughly into two size categories: 
up to 12 megabytes and over 12 
megabytes; and two performance 
categories: slow, with stepping-motor 
positioning, and fast, with voice-coil 
positioning. Those with stepping- 
motor positioning have average ac- 
cess times of 70 ms and capacities of 
under 12 megabytes. The drives with 
fast voice-coil positioning have 


average access times ranging from 
25 ms to 50 ms, with models that fall 
into both size categories. The less ex- 
pensive units are aimed at replacing 
floppy-disk drives directly. Examples 
of this type of product are the 
Memorex 101, the Shugart Associates 
94-1000 series, and the Shugart 
Technology ST 506. The high end is 
led by IBM with the Piccolo drive, 
which is integrated into the System 
34, and is an add-on peripheral for 
the Series 1. It features a rotary voice 
coil, 17 ms average access time, and 
up to 64.5 megabytes of storage 
capacity. Other contenders in this 
category offer high performance in a 
wide range of sizes (eg: the BASF 
Systems 6170 Series, IMI (Interna- 
tional Memories, Inc) 7700 Series, 
Kennedy Company 7000 Series, 
Microcomputer Systems MSC-8000, 
Micropolis Corporation Micro Disk 
1200 Series, Pertec Computer Cor- 
poration D-8000, and Priam Diskos 
2050/3450). 

The disk capacity and the perfor- 
mance you need depend on your par- 
ticular application, which in turn has 
a significant impact on the cost of a 
system. Small-system applications, as 


IMPACT PRINTER 


649.°° 


“The base 2 outperforms every printer in its 
price range. Do a comparison and see for 


QÁ >= S 


yourself. 


* GRAPHICS x TRACTORS/ FRICTION FEED 


® 2K Input Buffer « RS-232 Serial, Centronics® Parallel, 
\ЕЕЕ-488, 20 ma * TRS-80 Cable option • 60 LPM - 
CPS * Fast form feed * User programmable character 
set * 64, 72, 80, 96, 120, 132 Columns / line * Expanded 
characters • 9.5" wide paper * Automatic skip-over- 


CENTRONICS 


737 
COMPRINT 


100 


Other models . "T е 


779 witractors........ 
730 


хо Be RHA RBH RAH EK BD 


почасово 


912 Parallel.......... 
912 Serial. ГҮКҮ 


rr + (800) 854-8275 


CALIF. ONLY (714) 630-3322 


\ TELEVIDEO CRT'S 


PRICES SLASHED! 
9120 $CALL 
9200 $CALL 


PRINTERS 


OKIDATA 
^... 829 Microline 80 ............, 859 
„+++ 740 МАРАТ В ее ани асе 779 
.. $ Call 

РАРЕН павя 
... 1059 [ШЕ ЧИШ оо аин вый 868 | 
..$ Call runt med 959 
.. $ Call 

QUME 
oo. 499 Letter Quality 5/45....... 2498 
TII WIIractors . . . РР TIERE: OBA 


Call far FREE == 


Phone orders WELCOME. Sama day 
shipment for VISA, MASTER 
CHARGE, and AMERICAN EX. 
PRESS. Personal checks require 2 
weeks to clear. Add 3% for ship 


perforation • Horizontal & Vertical tabs * Programmable 
vertical line spacing * Intel 8085 Microprocessor — over 
40 software commands * Self test * 15 Baud rates to 
9600 Baud * Optional foreign character sets 


interfaces to TRS-80, Appie, Atari, PET, Northstar, and most 
other computers. 


ping and handling. California resi- 
dents add 6%. Manufacturer's 
warranty included, Prices subject to 
revision. 


P.O. Box 2076 
Yorba Linda, СА 92686 


Circle 44 on inquiry card. 


What's the difference 


between Basic. and Pascal? 


COMPARE THESE APPROACHES TO DRAWING A CIRCLE - 


м BASIC 


"This is easy...” 


[00 MOVE RO 


10 FOR T=0 то 360 STEP 25- 
120 DRAW Ræ Cos CT), RX SIN Cr) 
[30 NEXT T 


"Oops, didn't quite meet ... | 
... but that's easy to fix.” 


100 MOVE RO ox 
10 FOR T=0 то see rep 25 
20 DRAW © 603 СГ), fx SINT 
[20 NEXT T 


"Oh, now it closes... 
in fact, it overlaps.” 


Programming by trial and error 


| GET IT RIGHT THE FIRST ТЇ 
INTERNATIONAL me Ru TELA ae CERE E acte ae uli 
If you like the feel of precision tools, give us a call or return this coupon. 


Oregon =< 
Software ~~ 


DISTRIBUTORS 


Australis: Sydney 
Network Computer Services 
290-3677 


| 

| 

| 

| 

Canada: Vancouver | 
Valley Software | 
(504) 291-0851 | 
England: London | 
| 

| 

| 


Real Time Preducts 
01-568-0667 


Japan: Tokyo 2340 SW Canyon Road * Portland, Oregon 97201 


Rikei Corporation 
03-345-1411 
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in Pascal 


“The simplest circle drawn with line 
segments ts a regular polygon...” 


procedure Circle (X, Y, Radius: real); 
const Sides = 16; Pi = 3.14159265; 
var  N:integer; Theta: real; 
begin 
Move (X - Radius, Y); 
for N: = 1 to Sides do begin 
Theta: — 2 * Pi * (N/Sides); 
Draw (Radius * cos (Theta) + X, 
Radius * sin (Theta) + Y); 
end; 
end; 


de 


Programming by design 
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mentioned before, can be placed in 
two major classes: single-user, single 
task and multi-user, multi-task. 


© Single-user, single-task systems 
are usually stand-alone work- 
stations, intelligent terminals, or 
personal computers. Their chief 
use of magnetic storage, in 
general, is for program storage 
and data storage. The amount of 
storage required is often less than 
10 megabytes. Because the speed 
need only match one human 
operator's response time, there is 
no benefit to be derived from 
disks with extremely fast access 
times. An average access time of 
70 ms is usually sufficient in such 
applications. This class of ap- 
plication is cost-per-unit- 
oriented, since the storage device 
is dedicated to one user. It is 
price-oriented, and performance 
is not a vital factor. The low-end, 
small hard-disk drives fill this 
need splendidly. 

€ Multi-user, multi-task systems re- 
quire that more than one, 
sometimes many, users have ac- 
cess to a common data base. 


They typically require from 30 to 
100 megabytes of magnetic 
storage, usually on one spindle. 
Some require less storage and 
some will require multiple 
spindles. The cost per byte of 
storage is a more important con- 
sideration than the cost per drive 
unit, because the basic device 
cost is spread over many users. 


Multi-user, multi-task systems re- 
quire an average access time of 50 ms 
or less because multiple users must 
contend for the common storage de- 
vice. The main purpose of these ap- 
plications is usually not to share the 
processing power, but rather to share 
the data. These systems are often 
“disk-bound” rather than “computer- 
bound.” Disk performance becomes a 
critical factor in system performance. 
Even when the disk capacity required 
might be relatively small (8 to 10 
megabytes), the fast performance of 
the high end mini-disks will be re- 
quired. 

With their faster access times, 
higher capacities, greater reliability 
and OEM (original equipment manu- 
facturer) quantity prices ranging from 


М New Features. 
| Relocatable Object Modules. 
Reduced Compile Time. AND MORE! 


Meet our new, improved Pascal/Z!" The true 7-80 
compiler that's 5-10 times faster than P-code, and 
produces ROMable re-entrant code for true multi-tasking 


capability. 


Our new compiler adds features like variant rec- 
ords, strings and random access. Also included are an 
improved macro-assembler that generates Microsoft- 
compatible relocatable object modules; a linker/loader 
and source on the full library. All six programs on a 
CP/M®-compatible disk, $395. (Other formats апа OEM 
licenses available.) For more information, call or write. 


Imterystems" 


Ithaca Intersystems. Inc., 1650 Hanshaw Road/PO. Box 91, 
Ithaca, NY 14850 + 607-257-0190 TWX: 510 255 4346 


© 1980. Ithaca Intersyvems iw CP/M registered trademark of Digital Research 
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$1000 to $5000 (some may soon drop 
below $1000), both classes of the new 
hard-disk drives should be attractive 
to personal-computer systems 
builders who want additional 
capacity and performance, but not 
the traditional 14-inch disk size and 
price per unit. Some complete 
packages of drives, controllers, inter- 
faces, and power supplies are 
available for about $5000. Even 
though they cost five to ten times as 
much as the processor, these units are 
still cheaper per drive than 14-inch 
drives. They are also applicable 
where more capacity and perfor- 
mance than a floppy disk can supply 
are needed, but the space or the cost 
of a 14-inch disk drive is prohibitive, 
Tables 3, 4, and 5 list some of the cur- 
rent disk-drive products for small 
systems. The reliability and main- 
tainability of these products are 
essentially high and are consistent 
across the board. (See table 6.) 


Controllers and Interfaces 

One of the problems with the new 
8-inch hard-disk drives is the variety 
of interface systems to choose from. 
Such variety is inevitable at this stage 
because of the many personal com- 
puters already on the market, and the 
diversity of interface requirements. [n 
the absence of a comprehensive inter- 
face standard, many of the drive sup- 
pliers have designed their own. A 
similar situation has developed in the 
audio industry. Consider the many 
types of noncompatible audio record- 
ing standards including: the LP (long- 
playing) record, 45 rpm records, open 
reel tapes, cassettes, and eight-track 
cartridges. This kind of variety at the 
outset of new products is not neces- 
sarily bad—there is much freedom for 
innovation. 

In August of 1979 an ANSI (Amer- 
ican National Standards Institute) 
Subcommittee (number X3T9.3) 
began to standardize an interface for 
8-inch hard disks. If a standard inter- 
face is widely accepted by the in- 
dustry, users may soon be able to in- 
terface drives from several vendors. 


Types of Interfaces 

There are two main categories of 
disk-drive interfaces, device level and 
host level. The main characteristics 
for the device level are: 


9 serial data transfer 
€ formatting/de-formatting exter- 
nal to drive 
lext continued on page 138 
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NEW! 
TI-99/4 Home Computer 


Optional color monitor 
$449 


Main console unit 
$889 


{Includes RF modulator for use with any TV) 


| Write for a list of extensive 


program modules available — 


| everything in games, education, 
and home computer applications. 


USR-1600P Computer 


PASCAL 


With power and speed for 
business, educational, 
and scientific applications. 


W.D. Microengine-based single 
board computer with 64K RAM 


ә ] megabyte of floppy disc 

® 2 parallel ports 

® 2 serial ports 

e Floppy disc controller with DMA 
e File manager 

ө Screen oriented editor 


NEW! 


From Perkin-Elmer 
1250 Super Owl 


See 


Intelligent CRT 


Incredibly powerful and flexible 


в 24 fully programmable function keys 

е Full screen editing capabilities 

® RAM memory for down line loading by 
host computer 

е Built-in printer port 

е Full polling capabilities 

а Detachable keyboard 

e Optional light pen 
Much more! 


Perkin-Elmer 
Bantam 550 CRT 


$749 


e Transparent mode 
® Addressable cursor 
e Editing functions 

e Upper/lower case 
° Compact 


Perkin-Elmer 650/655 
CRT Page Printer 


e 100 CPS >> 

e Quiet ! 

e Compact 

e RS232 

е Can be added to 
any CRT with our 
interface option. 


$999 


COMPUTERS-TERMINALS-MODEMS! 


Penril 300/1200 Modem 


Connect any compuler or termina! to the phone lines 


e 1200 Baud— Bell 212A 
e 300 Baud 
Originate/Auto answer 
Full duplex 
RS232 
1 year warranty 


$799 


Direct connection to the phone lines 
ма RJ11C standard extension phone jack 


USR-330 Modem 


е 0-300 Baud— Bell 103/113 
€ Originate/Auto answer 

e Half/Full duplex 

e RS232 

è ] year warranty 


$339 


Direct connection to the phone lines 
via RJ11C standard extension phone Jack 


The Phone-Link 
Acoustic Modem NEW! 


$179 


е Sleek, low profile 

e 0-300 Baud 

* Originate/Answer modes 

® Half/Full duplex 

è Self-test 

e RS232 —Will work with any RS232 
computer or terminal 

е LED displays of all functions 

€ ] year warranty 
Al your computer store now! 


DEC LA34 
$995 


® Teletype 43 plug compatible 
® Variable character sizes 
® Full width paper 
e Many more features 
Write lor print sample 


Teletype Model 43KSR $1049 
Microterm Mime IIA CRT $819 
Microterm ACT VA 


e Single cabinet design 


The printer designed to аме you rapid, reli- 
e Includes power supply P Р жа й 


able, hard сору of your CRT screen display. 


We offer full service, on-site maintenance plans on all equipment. 
Any product may be returned within 10 days for a full refund. 


SALES 
GENERAL OFFICES 
SERVICE 


[.31=2) “33-0497 
[2319] 7335-0498 
(Sie) 733-0499 


U.S. ROBOTICS na 


O35 WEST LAKE ST, CHICAGO, ILL. S0607 


Self-Reproducing 
Programs 


John Burger, David Brill, Filip Machi, 
System Development Corporation, 2500 Colorado Ave, 
Santa Monica CA 90406 


Listing 1 is a C program that duplicates itself. When the 
program is run it produces (on the standard output) a file 
containing an exact copy of its own source code. This 
program runs under the UNIX operating system and uses 
the American Standard Code for Information Inter- 
change (ASCII) character set. If this program is compiled 
on a system using a different character set, the octal 
values of “а” and "n" must be changed to the numbers 
representing that system's codes for the quote and new- 
line (or linefeed) characters, respectively. 


Why We Wrote a Self-Reproducing Program 

A while back, Pascal News contained a listing of a 
Pascal program called PRINTME that performs this feat. 
(See reference.) The Pascal listing took 46 lines of code. 

We are currently writing a large system in the C lan- 
guage. We considered the Pascal program to be an 
unstated challenge, and in response we wrote a C version 
of the PRINTME program that works pretty much the 
same way as the Pascal version. This version is shown in 
listing 2. 

This version is more elegant than the Pascal version 
and is 12 lines shorter. It takes a total of decimal 1313 
bytes to store the source code. Then, one of us who once 
had done a lot of LISP programming wrote a LISP func- 
tion that evaluates to itself. This function takes exactly 
279 bytes of memory in which to store the print image of 
the code. The LISP function is shown in listing 3. 

A week or so after the LISP function had been written, 
we were all discussing the similarities of LISP and C. 
From this discussion, we developed the C program of 
listing 1. It works like the LISP function and takes 126 

bytes in the source code file. 
| For purists, though, a still shorter C version can be 
written. The C compiler, like a LISP compiler, sees all 
programs as a stream of bytes, and linefeed characters are 
parsed as spaces. Thus a C program could be written all 
on one line. The program in listing 4 is written on a single 
line in order to remove the necessity of printing linefeeds 
in the internal print. 

Note that the octal ASCII values for the quote and line- 
feed characters have been replaced by decimal values 
(gaining one byte per number) and that all linefeeds ex- 
cept the last have been removed. Our C compiler seems 
to require at least one linefeed at the end of the file. The 
source code for this program is only 101 bytes long! m 


The MAGIC WAND . 


LMOST 
PERFE 


We've been saying it for a few months 


now, and the reviewers seem to agree. 


€ € Until I saw the Magic Wand, if I were allowed to own one and 
only one editor, Word Star* would have been it. . . . My personal 


preference is for Pencil or Magic Wand for text creation. 9 9 
Jerry Pournelle 
On Computing, Summer 1980 


¢ € The basic functions of the Magic Wand editor are as easy to learn 
as those of Electric Pencil*. . . . Magic Wand dominates in the area 


of print formatting. 9 9 Larry Press 
On Computing, Summer 1980 


€ € Of all the word processors I have used (and that includes a dozen 
or more), the Magic Wand is the most versatile. The Wand has 
almost all of the features of other processors, plus many new ones of 
its own. It measures up to even the word-processing software running 


on the largest mainframe computers.) ? Rod Hallen 
Microcomputing, June 1980 


€ € The Magic Wand is one of the most flexible word processing 
packages available, and should be considered by any potential word 


processing purchaser. 9 9 Glenn A. Hart 
Creative Computing, August 1980 


Available for both the CP/M* and OASIS operating systems 


small business applications, iuc. 
3220 Louisiana * Suite 205 e Houston, Texas 77006 e 713-528-5158 


Electric Репо is à trademark of Michael Shrayer Software, Inc 
Wontar is a trademark of Micro Pro international, inc. 
CP/M bs a registered trademark of Digital Research Carp. 
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Software 
Development 


Tools 


PASCAL/M™ 


The CP/M™ compatible pe nc 
for 8° 8080/280 CPU's, NorthStar 
x alli CDOS & TRS-80 

od Ii. 


e Random access files 

• Runtime debug support 

® Over 45 extensions to Standard 
Pascal 

* 9511A math chip version available 


$175. Manual alone - $10. 


ACT" 


NEW! CP/M compatible macro 
a ad for Z80, 8080/85, 6502, 


FINALLY, one assembler that sup- 
ports all major 8 bit micros and 
runs under CP/M. ACT is available 
now in 8" soft sectored & NorthStar 
CP/M formats. 


COMING SOON: ACT FOR 
8086/88 & 6809. 


$125. Manual alone - $15. 


PEARL™ 


The application software 
generator. 


Pear! asks questions that a pro- 
grammer would have to answer to 
code the system. You answer the 
questions and Pearl uses built-in 
logic to construct both subroutines 
and mainline programs. The system 
ihen complies and executes your 
program code. 


* Level 1; For Personal ir s 
* Level 2: The Business Assistant 
- $350. 
* Level 3: Advanced Software 
Development - $650 
CBASIC2'M required. 
Manuals alone - $25. each 


CBASIC2 


Latest release 2.06, CP/M2-MP/M'M, 
or TRS-80 Mod |. Specify CP/M ver- 
sion & format (8" soft-sectored, 

NorthStar, Micropolis, TRS-80, etc.) 


$95. Manual alone - $15. 


DIGITAL 


MARKETING 
2670 Cherry Lane 
Walnut Creek, CA 94596 
(415) 938-2880 


Pascal/M & ACT are trademarks of Sorcim 
CP/M & MP/M are Irademarks of Digital Research 
Pearl is a Iradernark of Computer Palhways 
CBASIC is a trademark of Compiler Systems 
TAS-80 is a trademark of Radio Shack 

Outside USA add $10, lor postage & handling 
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Listing 1: Four-line C program which duplicates itself without any user input. If a non- 
ASCII character set is used on your system, the values of "д" and "n" must be changed 
to the values representing that system's quote and newline (linefeed) characters. 


main()l 

char q=@42,n=@12, 

*az"main()($cchar 9=042,п=012, %с*а=%с%5%с; Scprintf (a,n,n,a,a,q,n,n) ;] $c"; 
printE(a,n,n,q,a,q.,n,n) l 


Listing 2: Original self-duplicating C program. 


char *text |] = | 
"char *text || s {", 
"в ];", 
"main () Il", 
i char newline = 012, quote = 042, escape = 0134, *p, **pp;", 
ji print£ (\"&stc\", *text, newline);", 
а for (рр = text; tpp; рр++) [", 
а printf (\" $cX", quote) ;", 
M foc (р = *pp; *p; p++) I", 
а if (*p == quote)", 
* putchar (escape);", 
putchar (*p);", 
Jj", 


printf (N"$c,3cN", quote, newline);", 


н 
" Ly 
б for (рр = text + 1; *pp: pp**)", 
- printf (\"%5%с\”, *pp, newline);", 
ы" 
в }; 
main () | 
char newline = 012, quote = 842, escape = #134, *p, **pp; 
printf (”%5%с”, *text, newline); 


for (рр = text; *pp; рр++} { 
printf (* $c", quote) ; 
for (p = *pp; *р; ptt) | 
if (*p == quote) 
putchar (escape); 
putchar (*p); 


printf ("&c,%c", quote, newline); 


] 
for (pp = text + l; *рр; pp**) 
printf ("&sí$c", *pp, newline); 


Listing 3: Self-duplicating LISP function which inspired the C program in listing 1. 


(PRINTME (LAMBDA NIL (PROG (A B) 

(SETQ A (QUOTE (PRINTME (LAMBDA NIL (PROG (A B) 
(SETQ A (QUOTE FOO})) 
(SETQ B (COPY A)) 
(RPLACA (CDADDR (CADDAR (CDDADR B))) A) 
(RETURN В)))))) 

(SETQ B (COPY A)) 

(RPLACA (CDADDR (CADDAR (CDDADR B))) А} 

(RETURN B)))) 


Listing 4: Final one-line, self-duplicating C program. This program is written on a single 
line to remove the necessity for code to generate linefeeds. However, the program is too 
long to display here without breaking the line. The program shown is to be written and 
compiled as a single line of source code. 


main() {char qs34,n»s18,*as"main()(char g=34,n=18, 
*ac$cí$süc;pcint£ (a,q,a,q,n) ;J c" ;print£ (a,q,a,q,n) :) 


Reference 
Pascal News, Pascal Users' Group, number 12, June 1978. (Pascal Users' Group, c/o Andy 
Mickel, University Computer Center: 227 EX, 208 SE Union St, University of Minnesota, 


Minneapolis MN 55455.) 
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All fourteen аге standard with every 
Microline 80. The only options are 
Snap-on tractors and a buffered (up to 
2000 characters) RS232 interface. 


OKIDATA 


111 Gaither Drive, Mount Laurel, New Jersey 08054 
Telephone: 609-235-2600 
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The Evolution of FORTH, 


an Unusual Language 


Introduction 

When I invented FORTH about 10 
years ago, my goal was simply to 
make myself a more productive pro- 
grammer. When I first worked with 
computers at MIT and Stanford in the 
early 1960s, I figured that in 40 years 
a very good programmer could write 
forty programs. And I wanted to 
write more programs than that. There 
were things out in the world to be 
done, and I wanted a tool to help me 
do them. As I worked on programs 
that ranged from satellite orbits to 
chromatography to business systems, 
I developed FORTH in line with my 
overall goal. For several years now, | 
have been able to work at ten times 
my original rate. 

As I began thinking of rather 
drastic improvements to programs, I 
think I was arrogant. I wanted to do 
things my way. I was not convinced 
that I should not be permitted to, and 


I was a bit hard to get along with. The . 


arrogance was necessary because I 
felt insecure. I was promoting ideas 
that everyone said were wrong and 
that I thought were right. But, if I 
were right, that meant that all the 


About the Author 

Charles H Moore is Chairman of the Board of 
FORTH Inc, а firm created in 1973 to provide 
application programming services and pack- 
aged FORTH systems. This article is adapted 
from a speech delivered at the FORTH Con- 
vention held in San Francisco in October 1979. 
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Charles H Moore 
FORTH Inc 
2309 Pacific Coast Hwy 
Hermosa Beach CA 90254 


other people would have been wrong, 
and there were many more of them 
than me. And it took a lot of 
arrogance to persist in the face of 
massive disinterest. 

FORTH is a polarizing concept. 
There are people who love it and peo- 
ple who hate it. It's just like religion 
and politics. If you want to start an 
argument, say, "Boy, FORTH's really 
a great language." 

This is partly because FORTH is an 
amplifier. A good programmer can 
do a fantastic job with FORTH; a bad 
programmer can do a disastrous job. 
1 have seen very bad FORTH code 
and have been unable to explain to 
the author exactly why it was bad. 
There are some visible characteristics 
of good FORTH, such as very short 
definitions (many of: them). Bad 
FORTH often takes the form of one 
definition per block—big, long, and 
dense. It is quite apparent, but dif- 
ficult to explain, why or how a 
FORTH program is bad. 

BASIC and FORTRAN are less sen- 
sitive to the quality of the program- 
mer. I was a good FORTRAN pro- 
grammer; I thought that | was doing 
the best job possible with FORTRAN, 
but it was not much better than what 
everybody else was doing. In this 
sense, FORTH is an elitist language. 

On the other hand, I think that 
FORTH is a language that a grade 
school child can learn to use quite 
effectively, if it is presented in bite- 


size pieces with the proper motiva- 
tion. 

FORTH is the first language that 
has come up from the grass roots. It is 
the first language that has been honed 
against the rock of experience before 
being standardized. | hesitate to say it 
is perfect; I will say that if you take 
anything away from FORTH, it is not 
FORTH any longer—the basic com- 
ponents are all essential to the viabil- 
ity of the language. 


History 

What might be called the 
prehistory of the FORTH language 
goes back much further than 10 
years. The first element of FORTH to 
exist was the text interpreter, shown 
in listing 1. This early version, pro- 
grammed in ALGOL at the Stanford 
Linear Accelerator Center in the early 
1960s, was part of a program called 
TRANSPORT, which designed 
electron-beam transport systems. 
Besides the text interpreter, this print- 
out also shows an early version of the 
dictionary. The influence of LISP is 
evident in the indivisible entity 
(which in FORTH is called a word) 
named ATOM. As the interpreter 
reads a word from a punched card, it 
executes the associated routine, as for 
DRIFT in this example. The style 
resembles that of modern FORTH: 
there is no limit on the length of a 
word, as you can see by the length of 
the word SOLENOID, but only the 


The best in data base management 


for your micro-computer 


Get the most out of your micro-computer. Use our 


advanced and progressive data management system. 


HDBS is an extended hierarchal data base system 
offering 

e fixed length records 

e file-level read/write protection 

e one-to-many set relationships 


MDBS is a full network data base system offered 

as an upgrade from HDBS...or it may be ideal as 

your initial system. Unique and versatile, it adds 

these features: 

ə full network CODASYL-oriented data structures 

evariable length records 

e multiple levels of read/write protection 

eone-to-one, many-to-one, and many-to-many sets 

enon-redundancy of data, easy updating 

eoccurrences of a record type may own other 
occurrences of the same type 

ea single set may have multiple owner and member 
record types 


MDBS-DRS. As an add-on to MDBS, the DRS 
system offers extraordinary flexibility in data base 
restructuring to meet new needs. 


sitem, record, and set types can be added, deleted, 
or renamed in an existing data base as well as 
other data base characteristics. You can redesign 
the data base after it is already on-line! 


- MDBS-RTL. As an add-on to MDBS, the RTL 
“= (Recovery Transaction Logging) logs all data base 
transactions, so that in the event of a system 
failure, the data base can be recovered with 
minimal loss of information. 

e The recovery processor permits selective 
reloading of the data base from the transaction 
file. Users can log messages, indicate complex 
transaction sequences, and effect selective 
control over the recovery process. 


MDBS-QRS. An interactive Report- 
Writer/Query-System for MDBS data bases. 
Features... 


ə gasy data retrieval for non-technical users 

* complex retrieval conditions may be specified 

e detailed reports can be quickly generated 

ə wildcard and "match-one" string specifications 
included 


HDBS and MDBS Packages Include: 


eDDL data definition language analyzer/editor 

e 260-page users manual 

e DMS data management routines callable from 
host language 

e Sample application program and DDL files 

e Relocator to re-org all routines 

e System specific manual for bringing up our 
software 


a rajua Coming soon: Multi-User Versions 


RD of MDBS, and a Z8000 Version. 
P LM GLARE 
SYBRTOMS 


— 54-page "primer" on dala base 
systems for micro-computers — 
| Ч $10.00 рег сору. 
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Data Base 


Both HDBS and MDBS Systems... 


e Run under... 

CP/M with Microsoft BASICs, FORTRAN or 
COBOL; InterSystem PASCAL/Z; Sorcim 
PASCAL/M; Micro Focus CiS COBOL; 
Digital Research PL/I 

MVT/FAMOS with BASIC 

OASIS with BASIC 

TRSDOS and NEWDOS (Models | and 11) with 
Disk BASIC 

North Star DOS with North Star BASIC 

Apple DOS and Applesoft BASIC 

Machine Language Interface available on all 
above systems. 


e Up to 254 record-types definable in the data base; 
each record-type may contain up to 255 item- 
n each item-type may be up to 9,999 bytes in 
ength. 

«Names of data items, records, sets, and files are 
wholly user definable. 

e Commands to add, delete, update, search, and 
traverse the data base. 

e Straightforward use of ISAM-like structures. 

e Records can be maintained in several sorted 
orders. 

e Written in machine language for maximum 
execution efficiency and minimal memory usage. 

* Independent of types and sizes of disk drives. 
Support data base spread over several disk drives 
(max.8); disks may be mini- or full-sized floppies 
or hard disks. 

s Available inn versions Z80 (requires approx. 18K), 
6502 (approx. 26K), 8080 (approx. 22K) 

e 8086 version available. (Call or write for details 
and prices.) 


Ordering and pricing information: 
(applicable to Z80, 8080 and 6502 versions): 


HDBS $ 30000 When ordering, specify intended 
MDBS 900.00 use with. .. 
DRS 300.00 1. North Star DOS and BASIC 
RTL 300.00 2, СРМ - Microsoft BASIC 4.XX 
ORS 300.00 3. CP/M- Microsoft BASIC 5.XX 
HOSS upgrade to MOBS 650.00 4 CP/M - Microsoft BASIG 
MDBS with DRS, Compiler or FORTRAN- 
RTL, and QRS 1500.00 80 
HBDS/MDBS Manual 35.00 5. CP/M - Microsoft COBOL-80 
ORS Manual §.00 6 CPM - InterSystem PASCAL/Z 
RTL Manual 5.00 7. CP/M - Sorcim PASCAL/M 
ORS Manual 5.00 8. CP/M - Digital Research РЕД 
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first characters are significant and 
words are separated by spaces. 
Other very early concepts have 
either changed in form or have 
evolved dramatically. In listing 2, the 
word that has become { : } (colon) in 


(semicolon). This listing also shows 
stack operators being defined. As an 
example of a concept that has 
evolved, consider the dictionary 
being sealed by the word SEAL and 
broken by the word BREAK . Such 


modern FORTH is called DEFINE , 
while END has become { ; } 


sealing and breaking has since been 
replaced by the idea of vocabularies. 


Listing 1: An early version of the FORTH text interpreter (written in ALGOL). 


IF ATOM="DRiFT” THEN DRIFT 

ELSE IF АТОМ ="“QUAD” THEN QUAD 

ELSE IF АТОМ = "BEND" THEN BEND 

ELSE IF АТОМ =“FACE” THEN FACE(- 1) 
ELSE IF АТОМ ="ROTATE” THEN ROTATE 
ELSE IF АТОМ =“SOLENO” THEN SOLENOID 
ELSE IF АТОМ = "SEX" THEN SEX 

ELSE IF АТОМ =“АСС” THEN ACC 


ELSE IF АТОМ ="“MATRIX” THEN BEGIN IF NOT FITTING THEN BEGIN 
REAL А; 
WRITE1(3,0,0, CORE[S]); LINE( — (84 42 x (ORDER ~ 1))); 
FOR J—1 STEP 1 UNTIL 6 DO BEGIN 
FOR K—1 STEP 1 UNTIL 6 DO WRITEI(2,8,R1{J,.K] xUNIT[K JJUUNIT[?]],2); 
LINE(O) END; 
IF ORDER =2 THEN FOR C-1 STEP 1 UNTIL 6 DO BEGIN 


Listing 2: An early version of the FORTH words { : } (called DEFINE here) and ( ; } 
(called END here). 


END 
END BREAK 
END 


"— "OPEN DEFINE MINUS + 
SEAL  "« "OPEN DEFINE - < 
“NOT "OPEN DEFINE MINUS 1+ 
“> “OPEN DEFINE *« END 

"AND "OPEN DEFINE x END 
"OR "OPEN DEFINE NOT «NOT AND NOT 

"T 1 1 "REAL DECLARE 
“= "OPEN DEFINE T- ; DUP T< • T» OR NOT 


END 
END 


u+ "OPEN DEFINE = NOT END 
“< "OPEN DEFINE > NOT END 
"> "OPEN DEFINE < NOT END 


"DUMP "OPEN DEFINE NAME 10 "ALPHA WRITE; 3 10 "REAL WRITE 0 LINE END 


Listing 3: Another prototype of the FORTH text editor, again in ALGOL. In this listing, 
the word ATOM (the predecessor of the basic unit in FORTH, the word) has been 
replaced by the word W . 


120 CYCLE; FILL OUTPUT WITH BUFFER[1],BUFFER[2]: 
] WHILE WORD NEQ "END "D 
2 IF W=GM1 THEN REPLY("OK ") 
3 ELSE IF NUMERIC THEN L:=MIN(W - 1,$OF) 
4 ELSE IF W="+ " THEN 1: = MIN(L + WORD,EOF) 
5 ELSE IF W=“- “ THEN 1:  MAX(L - WORD,0? 
6 ELSE IF W="“T " THEN BEGIN 
IF WORD=GM1 THEN М: =]; W:=MIN(L+W-1,EOF); 
FOR L:=L STEP 1 UNTIL W DO BEGIN 
POSITION; TYPE END; L:=L-1 END 
ELSE IF W="“R " THEN BEGIN 
POSITION; REPLACE END 
ELSE IF М= “А " THEN BEGIN 
L: = EOF: = EOF +1; REPLACE END 
ELSE IF W=“I "OR W="D 
IF NOT RECOPY THEN BEGIN 
RECOPY: =TRUE; REWIND(CARD) END; 
POSITION; IF М="1 " THEN BEGIN 
PLACE; REPLACE END 
ELSE BEGIN EMPTY:-« TRUE; IF WORD МЕО GM] THEN BEGIN 
L: = MIN(L+ М - LEOF); SPACE(CARD,L - LO-- 1); LO: 2 L 1 
END END END 


— 
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Listing 3 shows another prototype 
in ALGOL, this time of a FORTH text 
editor. Here ATOM has become W 
and I am looking up plus, minus, and 
the commands T, R, A, and I, to edit 
a deck program. 

Another method of implementing a 
dictionary is shown in listing 4. I am 
looking up the words in a conditional 
statement and setting NEXT, the key 
routine of modern FORTH’s address 
interpreter, to the index. 

Listing 5 shows an early implemen- 
tation of a stack. Since it is written in 
BALGOL, which allows assignment 
statements inside other statements, I 
could replace STACK[J] with []+1] 
in order to push items onto the stack. 
I did this so that I could manipulate 
parameters that were interpreted 
from the card deck as arguments to 
the routines. When I wanted, for 
instance, to convert angular measure 
from one unit to another, this added 
the ability to use arithmetic 
operators. 

From Stanford I moved to the East 
Coast, where | programmed on a 
free-lance basis for several years. 
Some of you probably remember 
that, in the 1960s, a programmer at a 
typical computer center needed to 
learn about nineteen languages in 
order to function adequately: JCL 
(Job Control Language); languages to 
control utilities and facilities, such as 
the linking loader; assembly language 
and the assembler's control language; 
plus several high-level languages and 
the methods for controlling their 
compilers. 

Listing 6 shows two of these 
languages, a PL/I program and the 
JCL necessary to run it, Note the 
obvious difference in syntaxes. 
FORTH developed in response to 
such conditions. In terms of modern 
FORTH, the importance of this exam- 
ple lies in the use of NEXT as a pro- 
cedure that goes off to get the next 
word and do something with it. 

Listing 7 shows a version of 
FORTH coded for the IBM 
System/360 with the routines PUSH 
and POP, which executed in about 
15 ps. They include stack limit 
checking, which doubled the cost and 
was one of the things that led me to 
believe that execution-time stack 
checking is not desirable. This was 
coded in a macroassembler that did 
not have stack operations, which led 
to the deck full of statements like L19 
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Listing 4: An early version of the FORTH dictionary. 
8 PROCEDURE RELEVANCE; BEGIN REAL T,RO; 


9 J:=0; E- -1; WHILE WORD NEO "END 


" po 


180 IF W="= " THEN NEXT: =3 
l ELSE IF W="“GT " THEN NEXT: =4 
2 ELSE IF W="“LT " THEN NEXT: =5 
3 ELSE IF W=“NOT " THEN NEXT: =6 
4 ELSE IF Wz"AND " THEN NEXT: 27 
5 ELSE IF W - "OR “ THEN NEXT: =8 
6 ELSE IF Wz"4 " THEN NEXT: «9 
7 ELSE IF W=“- " THEN NEXT: =10 
8 ELSE IF Wz"* " THEN NEXT: = |] 
9 ELSE IF W=“/ " THEN NEXT: =12 
190 ELSE IF КО: ZSSEARCHI(W) GEQ 0 THEN BEGIN 
l NEXT: =1; NEXT: =K: = КО END 
2 ELSE BEGIN 
3 NEXT: 22; 
4 IF BASE[K]=" " THEN NEXT: = WORDSIO! 
5 ELSE NEXT: - W END; 
6 NEXT: =0 END; 


Listing 5: An early implementation of the FORTH stack, written in BALGOL. 


7 BOOLEAN PROCEDURE RELEVANT; BEGIN 
8 I:2J:2-1; ЗТАСК 9]: 21; DO CASE NEXT OF BEGIN 


ЭТАСКП: =] — 11: = REAL(BOOLEAN(STACK[I]) AND BOOLEAN(STACK[I + 1])); 
ЭТАСКП: =] — 1]: = REAL(BOOLEAN(STACK[T]) OR BOOLEAN(STACK[ + 1] 


9 :2-l; 
210 STACK[I: =] + 1]: = CONTENT; 
] STACK[I:2J-* 1]: = NEXT; 
2 STACK[J: =] - 1): = REAL(STACK[T] = STACK[] + 1]); 
3 ЭТАСКП: =]- |: = REAL(STACK[T] GTR STACK[] +11); 
4 STACK[I:-]-1]:  REAL(STACK[I] LSS STACK 4 1l: 
5 STACK{[J}:=REAL(NOT BOOLEAN(STACK[I]Y: 
6 
7 
B ЭТАСК]]: =] - 1]: = STACK] + STACK[J + 1]; 
9 STACK[]: =J- 1: = STACK[J] - STACK[I + 1]; 
220 STACK[J: 21-1]: = STACK[I] x STACK] + 1]: 
l STACK[]: =] - 1: = STACK[J/STACK[J + 1]; 
2 END UNTIL J LSS 0: 
3 RELEVANT:  BOOLEAN(STACK[O]) END; 


DC AL2(*-L18), which gave me a link 
from L19 to the previous label. It 
worked but it was not pleasant. 
Listing 8 shows a similar routine, 
this time coded in COBOL. I am set- 
ting up a table of identified words 
that will be interpreted from an input 
stream. Since COBOL does not allow 
parameters for subroutines, it is 
awkward to do anything meaningful. 


New Concepts 

About this time, I began to think of 
defining a word that would define 
other words; and at that time, this 
idea was staggering. For example, 
( ;CODE ) was a very esoteric word. 
| explained it to people, but I could 
not express the potential I thought it 
had. 

It took time to find out exactly 
what { ;CODE } should do (it 
specified the code to be executed for a 
previously defined word). I do not 
have the records, but I think the ini- 
tial code for { ; CODE } was three or 
four lines long; to simplify that code 


was one of the driving forces behind 
the address interpreter—to make it 
possible to code { ;CODE } cleanly. 
This had implications as to what 
registers should be available. 

The fact that W should be saved in 
a register for defining words led to 
indirect, rather than direct, threaded 
code. That was the most complicated 
concept | had coded in this evolving 
program—probably deserving of a 
patent in its own right. 

A little bit later, it seemed that 
there ought to be an analog of 
{;CODE } that specified the code to 
be interpreted when you executed a 
word. It seemed the natural balance, 
but when the idea first arose, I did not 
have the foggiest notion of what to do 
or what the implementation should 
be. The first definition of this analog, 
called ( ;: } (semicolon-colon), 
required three or four lines of code. It 
had to do what [ ;CODE } did, and 
then more. 

Out of that came the distinction 
between compile-time action and 
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execute-time action. It was conve- 
nient for words to be coded to act this 
way, but it was expensive, It required 
not only the address of the code to be 
executed, but the address of the code 
to be interpreted, as well as the 
parameter to be supplied to the code 
being interpreted so you could do 
something useful. 

Late in the 1960s I went to work for 
Mohasco Industries, where | put 
something strongly resembling 
FORTH on a Burroughs 5500, cross- 
compiled to the 5500 from an IBM 
1130. (There is no assembler on the 
5500; there is a dialect of ALGOL 
called SBOL that Burroughs used to 
compile operating systems, not 


available to users.) Listing 9 shows 
the code definitions of stack opera- 
tions on the 5500, which was a stack- 
oriented processor at a time when 
stack machines were not popular. 
The names of some FORTH stack 
operators stem from that machine's 
operations; see, for example, DUP . 
The symbol « stands for CODE and 
distinguishes the assembler's OR from 
the FORTH OR . (Vocabularies were 
not yet available.) 

Listing 10 gives an example of 
FIND (а dictionary search routine) 
coded for the 5500. Notice the word 
SCRAMBLE , a colon definition mak- 
ing a hashed search. Apparently I had 
eight threads to the dictionary here, a 


Listing 6: The NEXT procedure in PL/I and its associated [CL (Job Control Language) 


statements (lines 1 thru 8). 


1 //UTILITY 
2 // 

3 //SYSPRINT DD 
4 //SYSUITZ2 DD 
3 ff 

6 // 

7 //SYSIN DD 
8 ./ ADD 


SYSOUT=A 


DATA 


==: 


DO WHILE С) =" "; 1=1+1; 
IF I282 THEN BEGIN; 1=1; 


P=ADDR{(C(])); 


М 
Аһ. С M) o— C3 (00 CO 1H GI о 


ELSE DO; NUMERIC ="0"B; 


END; ELSE [=1+1; END; 
W = WORD; RETURN(W): 


JOB SYSTEM OVERHEAD 
EXEC PGM =IEBUPDTE,PARM =NEW 


DSNAME =OUTLIB, UNIT = 2314, DISP =(NEW,KEEP), 
VOLUME = SER = MOORE,SPACE = (TRK,CIOO, 10H, 
DCE = (RECFM = F,LRECL =80,BLKSiZE = 80) 


МАМЕ = WORD,LEVEL 200, SOURCE =0,LIST = ALL 
DECLARE KEYBOARD STREAM INPUT,PRINTER STREAM OUTPUT PRINT; 
NEXT: PROCEDURE CHARACTER(4); 
DECLARE (1 TEXT CHARACTER(81) INITIAL(81)" "), 
2 С(81) CHARACTER(1), I INITIAL(81),W CHARACTER(4), 
WORD CHARACTER(32) VARYING BASED(P),P,NUMERIC BIT(1}) EXTERNAL; 


READ FILE(KEYBOARD) INTO(TEXT) END; END; 
IF C(D2"-" OR C(I)2"," OR "0" LE СП) THEN BEGIN; NUMERIC = "1" B; 
IF C(I) NOT=“." THEN DO 1=1+1 BY 1 WHILE "0" LE C(I); END; 
IF C(D2"," THEN DO 1=1+1 BY 1 WHILE "0" LE СО); END; END; 


IF "A" LE C(I) THEN DO 1=1+1 BY 1 WHILE "A" LE C(I) OR C(Ds"-^; 


Listing 7: The FORTH words PUSH and POP written in IBM 360 assembly language. 


0056 830 118 DC AL2(* —L17) 
831 NAME 3,X'4458550,0 DUP 
03445550 8324 DC AL1(3), X'445550' 
Q0 833 + DC хо" 
834 + ORG *-2-V0 
835 + DS OH 
836 + ORG °+V¥O0+! 
400004 837 + DC AL1(0* X 40' + X40), AL2(4) 
SACO 6014 00014 838 PUSH А SP,MFOUR COSTS 15 US 
5040 СООО 00000 839 ST Т,0(,5Р) 
19СВ 840 CR SP,DP 
0729 84] ВСН 2.МЕХТ BHR 
47F0 667C 00670 842 B ABORT 
ОНА 843 119 DC AL2(* —1.18} 
0444D2CF50400008 844 DC AL1(4,X' 44D2CF50',X'A0, AL2(8) DROP 
41C0 C004 00004 845 LA 5Р,4,5Р) 
5840 C004 00004 846 РОР L T,4(,5P) COSTS 21 US 
4)CO CO04 00004 847 LA 5Р,4(,5Р) 
5960 602C 0002С 848 C SP, 5РОО 
07C9 849 BCR IZ,NEXT BNHR 
47F0 667C Q067C 850 B ABORT 
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concept we added back to FORTH 
when we developed polyFORTH last 
year. 


FORTH and the IBM 1130 

At Mohasco I also worked directly 
on an IBM 1130 interfaced with an 
IBM 2250 graphics display. The 1130 
was a very important computer; it 
had the first cartridge disk, as well as 
a card reader, a card punch (as 
backup for the disk), and a console 
typewriter. The 1130 let the program- 
mer, for the first time, totally control 
the computer interactively. 

FORTH first appeared as an entity 
on that 1130. It was called 
F-O-R-T-H, a five-letter abbreviation 
of FOURTH, standing for fourth- 
generation computer language. That 
was the day, you may remember, of 
third-generation computers and ] was 
going to leapfrog. But because 
FORTH ran on the 1130 (which per- 
mitted only  five-character 
identifiers), the name was shortened. 

What came out of the 1130 was a 
cross-assembler that assembled the 
instructions, which were then to be 
executed by the 2250. I think the 2250 
had its own memory, and these things 
had to be programmed carefully. 
What ] accomplished was that the 
1130 in FORTRAN in 32 K bytes 
could draw pictures on the 2250, fair- 
ly slowly; and FORTH, in 8 К bytes, 
could draw three-dimensional mov- 
ing pictures on the 2250—but it could 
do that only if every cycle was 
accounted for and if the utmost was 
squeezed out. That is why 
FORTRAN had to go—I required an 
assembler and could not do an 
impressive enough job with FOR- 
TRAN 


But high-level or colon definitions 
were not yet compiled—the compiler 
came much later. The text was stored 
in the body of the definition, and the 
text interpreter reinterpreted the text 
in order to discover what it was to 
do. This contradicts the efficiency of 
the language, but I had big words that 
put up pictures and 1 did not have to 
interpret too much. The cleverness 
was limited to squeezing out : 
extraneous blanks as a compression 
medium, I am told that this is the way 
that BASIC acts today in many 
instances. 

This machine had a disk drive, and 
I am almost certain that the word 


BLOCK existed in order to access 
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records off the disk. 1 do remember 
that I had to use the FORTRAN I/O 
(input/output) package and that it 
would not put the blocks where I 
wanted them; it put the blocks where 
it wanted them, and I had to pick 
them up and move them into my buf- 
fers. 

At Mohasco I also implemented 
FORTH on a Univac 1108, interfacing 
it with their COBOL compiler. 
Listing 11 displays a set of record 
descriptions in a Dun and Bradstreet 
reference file (for looking up bad 
debts). The layout shows named 
fields followed by the number of 
bytes allocated. 

The Mohasco programs mark the 
transition point between something 
that could be called FORTH and 
something that could not. All the 
essential features except the compiler 
were present by 1968. 


The First Modern FORTHs 

The first modern FORTH was 
coded in FORTRAN. Shortly 
thereafter it was recoded in 
assembler. Much later it was coded in 
FORTH. It took a long time before 1 
thought that FORTH was complete 
enough to code itself. The first thing 
to be added to what had already 
existed was the return stack. That 
was an important development; the 
recognition that there had to be exact- 
ly two stacks, no more, no less. 

The next thing to be added was 
even more important—the full- 
fledged dictionary, that is, the dic- 
tionary in the form of a linked list. Up 
until then, flags had been set or com- 
puted GO TOs had been executed to 
provide some mechanism for asso- 
ciating a subroutine with a word. The 
replacement of all that by a code file 
containing the address of the routine 
made an incredibly fast way of 
implementing a word once it was 
identified. 

The first use of modern FORTH 
occurred when it was written for a 
Honeywell H316 at the NRAO (Na- 
tional Radio Astronomy Observ- 
atory). In 1971 I was hired by George 
Conant to write a radio-telescope 
data-acquisition program: that led to 
the next step, the compiler. This 
meant the recognition that, rather 
than reinterpret a string of text, 
words could be compiled and an 
average of 5 characters per word 
could be replaced by 2 bytes per 
word. This gave a compression factor 
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Listing 8: A structured table routine, in COBOL. 


MOVE 
MOVE 
MOVE 
MOVE 
MOVE 
MOVE 
MOVE 


"CONFIGURATION" TO IDENTIFY(4); 
"DATA" TO IDENTIFY(5); 

"FILE" TO IDENTIFY(6); 

"FD" TO IDENTIFY(7); 

"MD" TO IDENTIFY(8); 

"SD" TO IDENTIFY(9); 
"WORKING-STORAGE" TO IDENTIFY(10); 


MOVE 


O OO 0O N O UI A ww 


ER 


MOVE "CONSTANT" TO IDENTIFY(11); 
"PROCEDURE" TO IDENTIFY(12); 
MOVE "INPUT-OUTPUT" TO IDENTIFY(13); 


Listing 9: Code definitions of FORTH stack operations on the Burroughs 5500, written 


in SBOL. 

LIST 

0001 ( 'PRIMITIVES' 26 LAST = 
0002 $ = _S RETURN 

0003 € (p «SD RETURN 

0004 t + V 241, RETURN 

0005 


0006 t OR «OR RETURN 

0007 ¢ AND tAND RETURN 
0008 € МОТ 115, RETURN 

0009 t DUP 00Р RETURN 
Q00A ¢ SWAP «SWAP RETURN 
0008 € DROP ¢DROP RETURN 
000С € + +! RETURN 

0000 € — —1 RETURN 

ОООЕ € MINUS «MINUS RETURN 
GOOF € * *] RETURN 

0010 $/ /l RETURN 

0011 € MOD МОО RETURN 


30 SIZE =) 


Listing 10: A dictionary search routine, FIND , written for the Burroughs 5500. 


0013 ¢SM «FIND SCRAMBLE 
0014 41 >A 41 >B cBEGIN V <U 


«SD ¢DUP 
1771, ФЕ 


0015 €CBEGIN VO <U 1771, «IF 

0016 1 <L RESULT 

0017 ‹ТНЕМ _ ADDR ¢DUP 1 <L «8S 
0018 05 WORD <U «EQUAL ФЕ 

0019 У1 -U OS RESULT 

001А ¢THEN «DUP «SD ФВАСК 

001В ТНЕН GET «BACK 


001С : FIND TOP 


CFIND «IF UR «UD B «THEN; 


Listing 11: Prototype of a file layout, running under FORTH on a Univac 1108. This 


version of FORTH was written in COBOL. 


3 DBI DBI/MOORE 33 33 


SUBS | HDQ 1 
NAME] 19 
END 


oOo -J О Qn & 


of 2 or 3, not drastic but appreciable. 
But execution speed would be much 
faster. Again I asked myself, as [ had 
done when I first began modifying 
programs: if it was that easy, why 
hadn't anyone else done it? It took me 
a long time to convince myself that 
you could compile anything and 
everything. 

Interrupts came around this time. It 


DUNS 8 NAME 24 STREET 19 CITY 15 STATE 4 ZIP 5 
PHONE 10 BORN 3 PRODUCT 19 OFFICER 24 
SIC3 4 SIC4 4 5ІС5 4 TOTAL 5.0 EMPL 5.0 WORTH 9.0 SALES 9.0 MFG 1 
HEAD 8 PARENT 8 MAIL 19 СПУ] 15 STATE] 4 


SIC 4 SIC] 4 SIC2 4 


was important to utilize the interrupt 
capability of the computer, but it had 
not been done by me before that—I 
did not know anything about inter- 
rupts. I/O, however, was not yet 
interrupt-driven. Interrupts were 
available for the application if it 
wanted them—FORTH did not 
bother. 

The multiprogrammer came along 


For those who want to 
test the water before 


B Х PicoFORTH 
picoFORTH 


If you're thinking of getting into level language, complete with compiler, 
polyFORTH and you'd like an introduc- editor, and assembler. It's upgradable to 
tion through hands-on experience, then full polyFORTH?" And it's priced at only 
picoFORTH is for you. picoFORTH has $495. 
been designed by FORTH, Inc. to serve So step forth and get your feet 
as your entry into a complete polyFORTH wet. The water's fine. 


rogramming environment. : à 
на ge For information, call: 


operating system and interactive high- 213/372-8493 


2309 Pacific Coast Highway 
| Hermosa Beach, California 90254 


FORTH, Inc. (213) 372-8493 


TWX 910-344-6408 (FORTH INC HMBH) 
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a couple of years later when we 
developed an improved version of the 
system for NRAO's telescope at Kitt 
Peak. This computer was a PDP-11; 
the multiprogrammer had four tasks. 
Input was still not interrupt-driven, 
which was unfortunate. 


The Second FORTH Programmer 

Ten years ago there was one 
FORTH programmer, me. The se- 
cond FORTH programmer, Elizabeth 
Rather, came along in 1971. That is 
quite a quantum jump, from one to 
two; the next step was four (the next 
two came out of Kitt Peak National 
Observatory); the growth can be 
traced from there to the several thou- 
sand today. 

The first FORTH user was Ned 


Conklin, head of the NRAO station 
at Kitt Peak, Arizona. NRAO runs a 
millimeter-wave radio telescope that 
is in great demand by observers, in 
part because it is responsible over the 
last 10 years for discovering half of 
the interstellar molecules that are 
known to exist. FORTH is still run- 
ning on that telescope at Kitt Peak 
and on a lot of other telescopes. 
Given interest from other 
astronomers, a few believers split off 
from NRAO in 1973 and formed 
FORTH Inc. We were deluged by 
requests for FORTH systems from 
astronomers and went into business 
to try to exploit that market. It would 
stil] be our principal line of business 
today except that there are so few 
new telescopes in the world that you 


Listing 12: Field and record layouts for a recent FORTH Inc data-base management 


system. 
64 LIST 


0 ( GLOSSARY FILE) 
12 ( LINK) 12 BYTES WORD 
2 NUMBER SOURCE 
3 210 FILLER ( 4 LINES) 
4 


NUMBER STACKS 
32 FILLER ( 340 B/R, 3/BLOCK) DROP 
2 24 BYTES WORD -- VOC DROP 


Hard Disk 


12 BYTES VOC 


70 BYTES PHRASE 


Made Easy 


Now you can move up to hard disk 

trouble free. Just select the XCOMP X/S 
series controller for your disk drive: SMD, 
Cartridge drive, 8 inch disk bus or Shugart? 

SA1000. Our complete package, including first 


class support software, will get you up and run- 
ning fast. And the cost will be less than you would 
expect. We specialize in getting OEM's into hard disk 
systems. Our customers include the most successful 
companies in the microcomputer world. 
Move up to hard disk the easy way. Call XCOMP— 
we'll get you going with hard disk right now. ч 


XCONMIP 


INCORPORATED 
9915A Businesspark Avenue, 


San Diego, CA 92131 


(714) 271-8730 
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cannot support a company on that 
market. 

We developed miniFORTH?^ 
(FORTH on minicomputers) with the 
idea of having a programming tool. 
An important implementation of the 
tool came when we put an LSI-11 and 
FORTH into a suitcase. I think I 
became the first computer-aided 
programmer —computer-aided in that 
I had my computer and took it 
around with me. I talked to my com- 
puter, my computer talked to your 
computer, and we could com- 
municate much more efficiently than 
I could communicate directly with 
your computer before it could run 
FORTH. Using this tool, we have put 
FORTH on many computers. 

We added the feature of interrupt- 
driven I/O when FORTH Inc pro- 
duced its first multiterminal system. 
It did not speed things up particularly 
from the user's point of view, but it 
did prevent any loss of characters 
when several people were typing at 
the same time. You did not have to 
look quickly to get the character 
before the next one came along. They 
were all buffered and waiting for you, 
which is an important distinction for 
multiprogrammed systems. 

Data-base management came along 
at this time. It has been extensively 
changed, just as FORTH has. But fun- 
damentally, nothing has changed. 
The concept of files, records, fields, 
and relational pointers that 
polyFORTH™ offers dates back from 
1974 or so—years and years ago. 
Listing 12 shows a recent application 
of the FORTH Inc data-base manage- 
ment system. 

With microFORTH'" in 1976 came 
the first version of our current target 
compilers. They are very complex 
things, much more so than I expected 
them to be. At about the same time, 
we worked out the current implemen- 
tation of DOES» . 

This new form of ( ;: } does not 
require the address of the code to be 
interpreted. Since that is supplied by 
a different mechanism, the parameter 
can occupy the parameter field as it is 
supposed to. You can "tick" it and 
change its value, which is nice. (The 
FORTH word { ' } (called "tick" 
above) places the address of the word 
that follows it onto the stack....GW] 
But we save 2 bytes for every 
DOES > word, 2 bytes for very com- 
mon words—and for 3 years, we did 
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Texas Instruments 
99/4 Home Computer 


FREE Solid State Speech Synthesizer! 
The 99/4 talks! Superior sound, 16-color 
graphics; price includes 13" color monitor 
and Т! BASIC. 


List Price: $1549.95 
Your Price: $949.00 complete! 


p. \ 


i ns a 
Atari 800 


FREE joysticks and FREE Star Raiders 
game! System features expandable mem- 
ory, advanced components and compre- 
hensive software library; a “timeless” home 
computer! 


List Price: $1159.90 
Call For Special Price! 


Okidata 
Microline 80 


Compact. low-cost 80 cps printer: 9 x7 
matrix . . . friction or pin feed! 80 col. w/132 
column compressed print graphics, and 
more! Tractor fed optional. 


Call for New Price 


Prices subject to change without notice; 
products subject to availability. 


Гн нн CNN Tus Penis Orap в 
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Complete Systems... 
Solution Packages from MicroWorld® 


MicroWorld recognizes the need to 
provide customers with more than 
just hardware and peripherals. We 
provide total, integrated systems as 
part of a complete solution package 
. .. including all hardware, interfac- 
ing, software and operating systems 
required. 

Our systems are set up especially for 
your own individual needs, based on 
the most reliable computers and 


High-quality, text- 
editing terminal, 
73-key board, 
built-in 2K RAM, 
RS232interface. 


List Price: 
$995.00 


Ss 
$729.00 


Low-priced elec- 
trostatic matrix 
printer, 225 cps; 
ideal for person- 
al applications re- 


Soroc 10 120 


Comprint GP 


Кана 


Rm quiring second 


printer. 


Call for Pricel 


Low-cost ter- 
minal loaded 
with features; 
full-function key- 
board, 24x80 
display, blink, re- 
verse, self-test! 

List price: $1030. 
Your price: $820. 


Televideo 9206 


низ» Найт ды 
ditan HAR 


Compact sys- 
tem with two 


Dynabyte System — za0 processors. 
DB8 two serial and 
one parallel port, 


dual 8" floppies 
. . . double or 
quad density! 
Hard disk stor- 
age available. 


Call for Pricel 


peripherals, selected specifically for 
your environment, application and 
budget. Our staff is here to assist 
you in planning your data manage- 
ment needs. 

Systems and solutions... the exper- 
tise of industry-trained profession- 
als . . . backed by commitment and 
integrity. From MicroWorld; the 
source you can trust. 


TI 810 RO printer, iow 
price includes 
Fully Loaded fui ascii, ver- 
tical forms con- 
trol, compressed 


print, 150 cps. 
RS232, tractors, 
3" to 15" form 
width, bidirec- 
tional printing! 
Special! 
$1799.00 


Centronics 737 Low-cost 50-90 


cps, proportion- 
al spacing RO 
printer. Cable in- 
terface, gener- 
ates full ASCII. 
pin or friction 


ws С 
Call tor Pricel 


Zenith-Health Data Systems 
Z-89 All-in-One Computer (16K) 


FREE HDOS! 
Two-80 proces- 
sors, minifloppy 
drive, 25 x80 dis- 
play, memory ex- 
pandable to 48K! 


Call for Price! 


Quad or double- 
density! Plus, 
hard disk drives 
forexpansive stor- 
age require- 
ments. 


Call for Pricel 
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not realize that we had missed the 
optimum by so much. 

I know no way of speeding this 
process from initial thought to 
development, except to let a certain 
amount of time pass. We could sit, 
we did sit and debate this thing 
endlessly, and we missed the obvious. 

I think that completes the 
capabilities that I think of as FORTH 
today, You see how they dribbled 
in—at no point did I sit down te 
design a programming language. | 
solved the problems as they arose. 
When demands for improved perfor- 
mance came along, I would sit and 
worry and come up with a way of 
providing improved performance. 

polyFORTH is a condensation of 
everything that we at FORTH Inc 
have learned in the last 10 years of 
developing FORTH. I think it is a 
very good package. I foresee no fun- 
damental! changes in the design of the 
language except for accommodation 
to FORTH standards, which are 
becoming increasingly important. 


Implementations of FORTH 

I would like to review the 
implementations of FORTH of which 
I am aware. It is actually a tour 
through the history of computers and 
it is fascinating that this could all 
have happened in 10 years. 

FORTH has been programmed in 
FORTRAN, ALGOL, PL/I, COBOL, 
assembler, and FORTH; and I am 
sure some of you can come up with 
other languages with the same 
history. My list is strictly personal. 

FORTH has been implemented on 
the Burroughs 5500; the IBM 1130; 
the Univac 1108; the Honeywell 316; 
the IBM 360; the Data General Nova; 
the HP 2100 (not by me but by Paul 
Scott at Kitt Peak); the PDP-10 and 
PDP-11 (by Marty Ewing at the 
California Institute of Technology); 
the PDP-11 (by FORTH Inc); the 
Varian 620; the Mod-Comp II; the 
GA SPC-16; the CDC-6400 (by Kitt 
Peak}; the PDP-8; the [V-Phase; the 
Computer Automation LSI-4; the 
RCA 1802; the Honeywell Level 6; 
the IBM Series 1; the Interdata; the 
6800; the 8080: the 8086; the TI-9900; 
and soon the 68000, the Z8000, the 
6809, and a Child Inc computer. 
Some independent groups have 
6502s, ILLIAC, and others running 
FORTH. I raise the question—is it the 
case that FORTH has been put on 


BB = August 1980 © BYTE Publications Inc 


every computer that exists? 

Some people think FORTH ought 
to be machine independent, but that 
premise is wrong. The equivalence is 
FORTH—each machine requires 
meticulous attention to its individual 
characteristics, You must use all the 
hardware capabilities of each 
machine and must then work to force 
it into the mold specified by FORTH ’s 
virtual machine. 

For example, we put a subset of 
FORTH on an SMS-300 microcom- 
puter. It had only eight instructions. 
The internal characteristics of every 


At no point did I sit 
down to design a pro- 
gramming language. | 
solved the problems as 
they arose. 


machine can and must be exploited. 
You do not need any particular 
number of registers or stacks or 
anything. All can be simulated, but if 
you neglect the abilities of the 
machine, you can end up a factor of 2 
down in performance from where 
you might otherwise be. 


FORTH-in-Hardware Computers 

The first FORTH computer I know 
of was built at Jodrell Bank in 
England around 1973. It is a redesign 
of an English Ferranti computer that 
went out of production, The obser- 
vatory at Jodrell Bank was going to 
build their own bit-slice version; they 
discovered FORTH about the same 
time, modified the instruction set to 
accommodate FORTH, and built 
what I am told is a very fast FORTH 
computer. I have never seen it, but 
have talked to its competent designer, 
John Davies, who is one of the early 
FORTH enthusiasts. 

In 1973, before Dean Sanderson 
came to FORTH Inc to develop 
microFORTH, he had a FORTH com- 
puter at a company called General 
Logic. It qualifies as a FORTH com- 
puter because it has a FORTH 
instruction. And there is а story 
there. Dean showed me his instruc- 
tion set, and there was this funny 
instruction that I could not see any 
reason for—I figured it was some 
kind of no-op or catchall or 


something; it had the weirdest pro- 
perties, and it could not possibly be 
useful. It was NEXT. It was a one- 
instruction NEXT which was 
beautiful. And it was a very simple 
modification (this was a bit-slice com- 
puter) to the instruction set—a few 
wires here and there—and that is the 
first time I saw a FORTH computer, if 
you will. I call it a FORTH computer 
because it had the ability to change 
itself from an ordinary computer into 
a FORTH computer. 

I think that hardware today is in 
the same shape as software was 20 
years ago. No offense, but it is time 
that the hardware people learned 
something about software. There is 
an order or two of magnitude 
improvement in performance possible 
with existing technology. We do not 
need picosecond computers to make 
really substantial improvements in 
execution speed. Faced with that 
realization, there is no point in trying 
to optimize the software any further 
until we have taken the first crack at 
the hardware. The hardware redesign 
has to be as complete as the software 
redesign was. The standard micro- 
processors did not have FORTH in 
mind. Those minicomputers that can 
be microprogrammed cannot be 
microprogrammed well enough to 
even be worth doing. The improve- 
ments available are much greater 
than you can achieve by these half 
measures. 

I have built a small FORTH com- 
puter. The design changes as fast as 
the chips can be plugged into the 
board. But it is not difficult to do. 
Here are the characteristics of a 
FORTH computer: 


© It does not need a lot of memory 
(16 K bytes is about right—half 
programmable read-only memory, 
half user programmable memory, 
maybe). 

€ It does not need a lot of I/O ports; 
in fact, it does not need any 1/O 
ports except for the application 
requirements. 

® A serial line and interface to a disk 
drive are useful but not required. 


We have put FORTH on an 
8080-based machine with a virtual 
disk in memory, enough memory to 
hold eight blocks. The system is quite 
viable and has no particular problem 
with system crashes. Bubble 
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Diablo printers spend more time 
in this position. 

A printer isn’t much good if it can’t do the 
job when it’s needed. 

That’s why, at Diablo, we don’t just design 
printers that work. We design printers that keep 
on working. In fact, we ew a them so reliable, 
you can just open the carton, plug in and play. 

Diablo n the widest range of lich 
printers and options to give the flexibility you 
need. Which stands to reason. After all, we 
pioneered the daisy wheel technology and we're 
still the leader in it. 

So if your printers spend too much time in 
the “off” postion. you know what to do. 

Switch. 


Diablo Systems 
XEROX 


Dabo ard XEROX Э arc trademarks of XEROX CORPORATION. 


memories are coming. A FORTH 
computer does not need much mass 
storage; 100 K bytes are adequate, 
and 250 K bytes are plenty. The fact 
that FORTH can exist quite happily 
on a machine that is very small by 
contemporary standards should be 
exploited. 


Organizations 

Finally, I would like to run through 
the history of the organizations that 
have been involved with FORTH. 
They have formed another thread of 
the tapestry. It began with Mohasco, 
of course, followed by NRAO and 


I's easier and more accurate to enter alphanumeric 

data with a BIT PAD than a keyboard. Now anyone 

can. 

e Enter whole lines of characters with a single stroke 

€ Enler data directly Кот business lorms by simply 
checking а Бох. 

€ Enter variable alphanumeric data from a menu key- 
board. 

Take a printed form—price list, order form, loan or 
insurance applicalion, laboratory request— lay it on Ihe 
ВІТ PAD tablet and touch the pertinent items with the 
pen The information is entered directly into your data 
processing system 

Plus, the BIT PAD does even more 
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Kitt Peak National Observatory: then 
came FORTH Ine. 

The next step was probably 
DECUS (Digital Equipment Com- 
puter Users Group). Marty Ewing 
gave his PDP-11 FORTH system to 
DECUS. FORTH Inc was not sure 
whether free FORTHs floating 
around was a good idea at the time. 
But it turned out that a lot of people 
were exposed to FORTH who other- 
wise would not have been. 

Cybek came along and provided an 
entry into the business-systems 
market. Art Gravina, the president of 
Cybek, is the person who designed 


Try to describe a lluciuali'mg business trend to your 
computer through a keyboard. With ВІТ PAD you simply 
trace the irend wilh Ihe pen Special keyboard menus 
can be created by Ihe user to enter high level tan- 
guages, foreign languages or special symbols. 

Before you order any kind ol data entry equipment, 
ask Summagraphics lo give you the full story on the BIT 
PAD ONE 

Summagraphics Corporation, 35 Brentwood Ave- 
nue, Fairlield, Connecticut 06430: or call Marketing De- 
partment, Peripheral Products (203) 384-1344 
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our data-base management system. 
He provided us the opportunity to do 
commercial systems and the ability to 
handle ten times as many terminals as 
he could with the BASIC program 
that preceded it. 

In about 1976, a committee of the 
International Astronomical Union 
met and adopted FORTH as a stan- 
dard language. That was a boost in 
the world of astronomy, although the 
world of astronomy was no longer 


the major driving force in the 
popularity of FORTH. 
I think EFUG (the European 


FORTH Users’ Group) came along 
about that time (1976). It turned out 
to our surprise that Europe was a 
hotbed of FORTH activity that we 
were largely unaware of (and perhaps 
still are, in that we are not involved in 
that world and do not appreciate the 
level of interest), An international 
FORTH Standards Team probably 
grew from their first meetings. A cou- 
ple of years later, the FORTH Interest 
Group started. Now we have 
FORML—FORTH Modification 
Laboratory, an idea-generating 
organization. 


Conclusion 

The tendency seems to be for peo- 
ple to organize themselves in groups. 
Some of these groups are companies, 
others are associations. It looks like 
FORTH is going to be a communal 
activity in that sense—that it will 
grow from the work of unstructured 
clusterings of like-minded people. 
The suggestion is that this whole 
world of FORTH is going to be quite 
disorganized, uncentralized, and 
uncontrollable. It’s not bad, perhaps 
it's good. 

My view of the future is more 
unsettled today than it has been for 
years: promising, confusing, perplex- 
ing. The implications are perhaps as 
staggering now as they were 20 years 
ago. The promise of realization is 
much higher. My original goal was to 
write more than forty programs in 
my life. I think I have increased my 
throughput by a factor of 10. I do not 
think that that throughput is 
program-language limited any 
longer. So 1 have accomplished what 
I set out to do: I have a tool that is 
very effective in my hands. It seems it 
is very effective in others’ hands as 
well. I am happy and proud that this 
is true. 
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“WordPro is the most sophisticated Word 
Processing Software package available for the 
Commodore Computer line.” 


Solve Your Paperwork Problem... 
Let WordPro Software Do The Work t^ 


Using standard typing methods, hundreds of valuable hours are spent 
erasing, revising, and retyping letters and documents as you work 
towards a finat draft copy. The second, third, or fourth drafts take just 
as long to type as the first! 


With WordPro word processing software you can transform your 
Commodore computer into a "state of the art" word processing 
machine with sophisticated word processing features at an affordable 
price. 

There are four versions of WordPro, ranging from the simple to the 
sophisticated. WordPro 1 on cassette will give computer enthusiasts a 
full range of text editing capabilities with cassette file storage. WordPro 
21$ disk based and allows fast and easy file handling and manipulation. 
WordPro 3 was designed for professionals and contains the many 
features required in a business environment such as global search and 
replace, headers, footers, decimal tabulation, repagination, merging 
capabilities, and much, much more. WordPro 4 is our best. WordPro 4 
runs on the new Commodore 8032, 80-column display computer. 
WordPro 4 has all the features of WordPro 3, plus additional features 
usually found only on the most sophisticated and expensive word 
processing equipment. 


WordPro is a new breed of word processing software. Powerful, 
sophisticated, and easy to use, WordPro was field-tested by dozens of 
attorneys and commercial customers during 1979. WordPro is now 
installed andis saving its owners valuable time and money in hundreds 
af offices nationwide. 


WordPro was designed with the user in mind. WordPro's unique 
"STATUS LINE" constantly interacts with the user by displaying the 
status of the system. Editing, storing documents, recalling letters, even 
the most sophisticated comands, are accomplished by a few, easy to 
remember, keystrokes. 

You may find that WordPro alone is reason enough to own a computer. 
WordPro can be found at most Commodore dealers worldwide. Call us 
for the number of the dealer nearest you. If you cannot locate a 
stocking WordPro dealer you may place an order with Professional 
Software via check or VISA/MasterCharge. 
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Actual Photograph of WordPro оп CBM Modal 8032 
The many features of WordPro 1 - 4: 


ordPro 1 - Cassette based e Status line « Test Editing e 
Insert/Delete » Screen Scroll Auto Repeat» String Search • 
Erase Functions * Link Files « Margin Controls • Tab 
Functions « Justification e Page Length 


- Most WordPro 1 Functions Plus + Disk Based « 
Patacraph Indente Centering • Text Transfer. Hyphenation 
e Appending • Margin Release • Variable Blocks (Form 
Letters) « Multiple Copies « Automatic Disk Commands e 
Complete Disk File Handling 


ordPr - Commercial Disk Version for 40 Columns • 
WordPro 2 Functions Plus + Global Functions (Search/ 
Replace/Copy) « Merging Disk File Linkage • 10 or 12 Pitche 
Repagination e Duplicate Lines • Auto Delete Word/Sen- 
tence/Range • Numeric Mode • Underlining • Continuous 
Print « Headers/Footers « Auto Page Numbering » Pro- 
portional Justification • Forced Paging • Non-Print Com- 
ments e BASIC Language File Compatibility 


- Commercial Disk Version for 80 Columns e» 
WordPro 3 Functions Plus * Displays and Formats Text to 


Screen for Review 


ro 1 — For all 8K RAM units. Requires C2N 
Peripheral/integrated cassette drive - $29.95 


| 2 — For all 16K RAM units with 40 column 
screen. Requires 2040 disk drive - $99.95 


3 — For all 32K RAM units with 40 column 
screen. Requires 2040 disk drive - $199.95 


о 4— For Model 8032 with 80 column screen. 
Requires 2040 or 8050 disk drive - $299.95 


All four versions of WordPro are written п 6502 machine code. 


166 Crescent Rd., Needham, MA 02194 


"Wordrro Veaier і quires Invited 
WordPro was developed by Steve Punter of Pro-Micro Software Ltd., and [3 marketed exclusively by 
Protessional Software inc. 


WordPro Is a registered trademark of Professional Software Inc. CBM Is a registered trademark of 
Commodore Business Machines. 
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Components of FORTH 

FORTH is characterized by five major elements: dic- 
tionary, stack, interpreters, assembler, and virtual 
memory. Although not one of these is unique to 
FORTH, their interaction in FORTH produces a 
synergistic effect that creates a programming system of 
unexpected power and flexibility. 


€ Dictionary: The resident FORTH system is 
organized into a dictionary that occupies almost 
all of program memory. The dictionary is a 
threaded list of variable-length items, each of 
which defines a word of the vocabulary. The 
actual content of each definition depends on the 
type of word: noun, verb, etc. The dictionary is 
extensible, growing toward high memory. In a 
multiterminal system, terminal tasks may have 
private dictionaries that are connected in a 
hierarchical tree structure. 

@ Stack: Two push-down stacks (last-in, first-out, 
or LIFO, lists) are maintained for each 
multiprogrammed task in the system. These pro- 
vide the primary communication between 
routines as well as an efficient mechanism for 
controlling logical flow. A stack normally con- 
tains items one computer word long, which may 
be addresses, numbers, or other objects. Stacks, 
which are of indefinite size, grow toward low 
memory. 

@ Interpreters: FORTH is fundamentally an inter- 
pretive system, meaning that program execution 
is controlled by data items rather than by 
machine code. It is a common assumption that 
interpreters are severely wasteful of processor 
time; this is avoided in FORTH by maintaining 
two levels of interpretation. 


The first of these is the text interpreter, also known 
as the outer interpreter. It works in a conventional 
manner, parsing text strings that соте from terminals 
or mass storage and looking up each word in the dic- 
tionary. When a word is found in the dictionary, it is 
executed (unless the task is in compile mode) by invok- 
ing the address interpreter. 

The address interpreter (also known as the inner 
interpreter) interprets strings of absolute memory 
addresses by executing the definition pointed to by 
each. Most dictionary definitions contain addresses of 
previously defined words that are to be executed by 
this interpreter. This level of interpretation requires no 
dictionary search since these words have already been 
compiled by the text interpreter, which generated the 
absolute addresses. 

The address interpreter has several important pro- 
perties. First, it is fast. Indeed, on some computers it 
executes only one instruction for each word, in addi- 
tion to the code implied by the word itself. Second, it 
interprets compact definitions. Each word referenced 
in a definition compiles a single memory location. 
Finally, the definitions are machine independent 
because the definition of one word in terms of others 
does not depend upon the computer that interprets the 
definitions. 
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€ Assembler: FORTH includes a resident 
assembler, which allows the programmer to 
define words that will cause specified machine 
instructions to be executed. This type of defini- 
tion is necessary to perform device-dependent 
input and output operations, to implement 
elementary operations, and to do highly time- 
critical processing. 

® Virtual memory: The final key element of 
FORTH is its blocks: fixed-length segments of 
disk space that may contain program text or 
data. A number of buffers are provided in 
memory; blocks are read into them automatical- 
ly when referenced. If a block is modified in 
memory, it is automatically replaced on disk. Ex- 
plicit read and write operations, therefore, are 
not required; programmers may presume that 
program text or data is in memory whenever it is 
referenced, 


[The above paragraphs present a concise overview 
of FORTH as a language; the following paragraphs 
describe features of a FORTH Inc product, 
polyFORTH...GW] 

The standard polyFORTH system utilities include 
the following: 


Text editor: Facilitates editing program source 
text, both by line and by 
character. 

Source listings: Prints program source listings and 
indexes. 


Disk copy: Provides for disk-to-disk copying 
of data file and program source 
files for backup purposes. 
Produces a simple, read-only disk 
diagnostic that may be run at any 
time without disturbing other 
users. (More extensive hardware 
diagnostics are optional.) 


Disk diagnostic: 


Each polyFORTH system also contains a Target 
Compiler™ capability; this allows the user to develop, 
for run-time applications only, a computer system that 
does not require the entire operating system. Since 
FORTH is an interpretive language, an interpreter 
must always be present; but the target compilation 
process creates the minimum dictionary necessary, 
thus allowing a program to be run with a minimum of 
memory overhead. Typically, this overhead is less 
than 1000 bytes. 

Full data-base management support is available in 
an optional Extended File Management package. In- 
cluded within its structure are the essential features of 
the CODASYL standard along with the characteristic 
speed, compactness, and flexibility of the FORTH 
language. Facilities include commands for file defini- 
tion and formatting and for field and record descrip- 
tions, as well as several file-accessing techniques, 
operators for accessing individual fields by name and 
fields within specified files, and such utility functions 
as a report generator and an optional key-sort 
routine. № 
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FTWARE LIBRA 
* Volumes and Growing 


2, 
ips 


IS SPONSORING A 


WHY Pay hundreds of dollars for Software that does Not work when WE offer the BEST 
available Software for only a few dollars a program. And what is better OURS WORKS! 
We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else can say. We 


used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $10,000, 
in Volume 111 for over $6,000 but a few years ago we decided to promote software to the mass public and it was ап 


instant success. 


For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 


Vol. 1524.95 Vol. 11 $24.95 Vol. tl 
Business & Animals Four Binomial Beam $39.95 
Personal Astronaut Chi-Sq Conv Billing 
Bookkeeping Bagel Coelt Filter Inventory 
Programs Bio Cycle Confidence 1 Fit Payroll 

Cannons Confidence 2 Integration 1 Risk 
Bond Checkers Correlations Integration 2 Schedule 2 
Building Craps Curve Intensity Shipping 
Compound Degtight Differences Lola Stocks 
Cyclic Golf Dual Piol Macro Switch 
Decision 1 Judy Exp-Disiri Max Min. 
Decision2 Line Up LeastSquares Мача Vol. М! 
Depreciation Pon Paired Optical $49.95 
Efficient Roulette Plot Planet Mini-Ledger 
Flow Sky Diver Plotpts 50 Раугой 
Installment Tank Polynomial Fil Rand 1 Alb 
Interast Teach Me Aegression Rand 2 Inventory 
Investments Siat 1 Solve Р 
Mortgage A. Newman Stat 2 Sphere Trian Laer 
Optimize JFK. T-Distribution Stars g9 
Order Linus Unpaired Track 
Pert Tree Ms. Santa Variance 1 Triangle Vol. VII 
Rate Nixon Variance 2 Variable a. 
Return 1 Мов! Noel ХҮ Vector $39.95 
Relurn 2 Nude Chess 
Schedule 1 Peace APPENDIX A Medbil 

Policeman Wadi 
Games & Santa's Sleigh Utility 
Piclures Snoopy 

Virgin 


Unconditional Money Back Guarantee. 


Add $1.50 par volume handling. all domasiic shipments $971 U.P.S. except APO and 
РО. Box which go parce! post. Foreign orders add $6.00/ volume for air shipment and 
make payable in У S dollars only. 

AVAILABLE AT MOST COMPUTER STORES 

Master Charge and Bank Americard accepted. 

Our Software is copyrighted and may not be reproduced or sold. 


Unlike others we have NOT raised our prices in five years 


Vol. IV 
$9.95 
Bingo 
Bonds 
Bull 
Entarprise 
Football 


Tic-Tac-Toe 


Vol. V Vol. VIII * Vol. IX Vol. X 
$9.95 $19.95 $19.95 $69.95 
Andy Cap 1040-Tax Auto intro. 
Baseball Cypher AIR 
Compare Balance Hurrirac A/P 
Confid 10 ID Мег inv 
Descrip Checkbook Lorana Check 
Differ Map Assais 
Engine tnstol 78 Navigate Payroll 
Fourier Omega Bal Sh 
Horse Deprec 2 Patterns P/L 
integers Radar Year End 
Logic APPENDIXC ADF Data Base 
Playboy Tax Up 
Primes Favorites Basic St. 
Probal 

TE on Volume VI — Disk programs аге 


Regression 2 
Road Runner 


compatible with TRS-BO disk basic 


B The disk programs in Volumes VI, Vil and X ara 

oulette written in (CP/M) M Basic and Disk Extended 

2M Microsoft Basic. Other programs written in BK 

Stat 1! Basic. 

Steel 

А FIRST DRAWING — September 11, 1980 and every week 

^d 8 thereafter until Decembar 18, 1980 Winners will be nolitied 
within one weak. Рога list of winners send a self-addressed 

АРРЕМОІХ В Stamped envelope with a request for tha winners list. 


No PURCHASE Necessary, 10 enter sand name & address on 
a 3x 5 card. You are automatically entered every lime you 
make a purchase from us Void where prohibiled by LAW 


KEMCO, LTD. 


PO. Drawer 2208L Petersburg, VA 23803 
Sales HOT LINE 800-241-7131 ext. 440 
In Georgia call 800-282-2686 
IN GERMANY IN HOLLAND 


Ing. W. Hofacker, GmbH Nanton Press B.V. 
Holzkirchen, W. Germany Bilthoven, Holland 


OVER 116,000 IN USE TODAY 


BYTELINE 


NEWS AND SPECULATION ABOUT PERSONAL COMPUTING 


Conducted by Sol Libes 


Р ersonal Computer 
Prices Increasing: Both 
Texas Instruments (TI) and 
Atari recently announced 
price increases for their 
personal computer 
systems. Radio Shack, 
Commodore, and Apple 
are holding the line, at 
least for the present. 

Atari increased the price 
of its Model 400 from $550 
to $630 and the Model 800 
from $1000 to $1080. The 
company attributed the in- 
crease to rising component 
costs, particularly com- 
ponents that incorporate 
precious metals. 

TI, on the other hand, 
has subtly unbundled the 
99/4 system. Previously, a 
purchaser bought the key- 
board/processor console 
and a 13-inch color video 
monitor for $1150. Now he 
can buy the console for 
$950 and the monitor for 
$450, a total of $1400. Or, 
he can buy the console and 
an RF (radio-frequency) 
modulator ($75) and hook it 
up to a standard color 
television set. This com- 
bination costs $1025, which 
is only $125 less than the 
old complete system price. 

Although Radio Shack, 
Commodore, and Apple 
have not raised the prices 
oí their basic systems, cer- 
tain peripheral devices and 
add-ons have increased in 
price. Furthermore, when 
the Federal Communica- 
tions Commission (FCC) 
RF-radiation standards go 
into effect on January 1, 
198], there may be signifi- 
cant price increases. 

Most personal-computer 
marketing experts agree 
that for persona) computing 
to become à true mass 


market, prices must 
decrease, not increase. The 
experts are therefore 
disturbed over what they 
feel will be a real damper 
to personal-computing 
sales. 


e dress Piracy: Over 
the years, software vendors 
have complained many 
times about hobbyists copy- 
ing software from one 
another instead oí buying 
it. One supplier even has 
gone so far as to offer a 
$10,000 reward for informa- 
tion leading to the convic- 
tion of anyone found copy- 
ing its software. I am not 
aware that this plan has 
had any positive results. It 
has, however, raised the ire 
of many hobbyists, and 
there may have been a 
negative effect on this par- 
ticular supplier's software 
sales, because he sells 
cassette software mostly to 
hobbyists. 

Although copying by 
hobbyists remains a prob- 
lem for software vendors, a 
much greater problem has 
developed: software piracy 
for commercial purposes, 
by pirate vendors who are 
marketing copies in much 
the same way as audio- and 
videocassette pirates do. 

For example, Nestar 
Systems of Palo Alto, 
California, has charged 
that its read-only-memory- 
based "Basic Programmer's 
Toolkit" (for the Com- 
modore PET) is being 
distributed in Europe in 
both cassette and floppy- 
disk format. The pirating 
distributor is alleged to 
have changed the code 
(relocating it into user 


memory) and to have 
changed the copyright 
notice. Nestar is taking ac- 
tion in this case. 

This type of software 
piracy will have a more 
serious financial impact on 
the software vendor than 
hobbyist copying. Here, 
the vendor is actually los- 
ing dealer sales, since 
many dealers are purchas- 
ing the software from the 
pirate at a much lower 
cost —and probably mark- 
ing it up more—than if the 
dealer purchased it from 
the legitimate vendor. In 
most instances, end users 
are not aware that they 
have purchased a pirated 
copy until they try to get 
software support from the 
rightful vendor. 


Ды Sets Up 
Handicapped Person’s Hot 
Line: Physically handicap- 
ped persons, or people 
wanting information on 
special electronic equip- 
ment for coping with 
physical impairments, can 
get answers to questions by 
calling the Tektronix 
Special Interest Group on 
Computers and the 
Physically Handicapped in 
Beaverton, Oregon, at 


(503) 357-4354. 


Lá Releases Data on 
32-Bit Microprocessor: 
Intel, the recognized leader 
in microprocessor develop- 
ment, has "leaked" ad- 
vanced information on 
three new forthcoming 

16- and 32-bit micropro- 
cessors. Intel is now play- 
ing the game of trying to 
scoop its competition by 


announcing products long 
before they will be 
available in production. 
This will, no doubt, have 
an impact on sales of the 
Zilog 28000 and Motorola 
MC68000, as purchasers 
may now wait for a more 
powerful product. 

The 32-bit micro- 
processor will be known as 
the iAPX-432, and will be a 
3-chip set with a brand-new 
architecture and instruction 
set. Intel claims that it will 
provide the power of a 
medium-scale IBM 370 
system. It will directly ex- 
ecute Ada code. Ada is an 
upward extension of Pascal, 
and it is the language 
designed for and to be 
used by the US Department 
of Defense. Ё is interesting 
to note that at this time 
there is no Ada compiler 
up and running. 

The two new 16-bit 
microprocessors are essen- 
tially 8086s with integrated 
functions and higher speed 
to improve performance. 
They are intended for 
multiprogram and multi- 
user systems. 

Intel promises that all 
three new microprocessors 
will be available in 1981, 
with the 32-bit micro- 
processor becoming 
available first. 


» Opens Computer 
Stores: The Xerox Corpora- 
tion recently opened retail 
stores in Dallas, Texas, and 
Denver, Colorado. Ap- 
parently these are the first 
links in a chain of retail 
computer stores across the 
country. The store is selling 
Xerox 510 small-business 
computers, Apple П com- 


3-D ANIMATED 
COLOR GRAPHICS 


The Program made 
famous on 
National TV! 


=. FOR 48K APPLE I! 
BS COMPUTERS WITH DISK 


APPLE WORLD turns your Apple into a sophisticated graphics 
system capable of creating animated three-dimensional color 
images, projecting them in true perspective on the screen, rotale 
them, move them closer, further away, and many other exciting and 
imaginative things. 


A powerful screen-oriented text editor is included to facilitate 
image formation. This program was recently featured on Tom 
Snyder's Prime Time Saturday TV Show and is now available for 
sale. 


APPLE WORLD'S powerful editor is so easy to use that children will 
love it. You can now "sketch" your dream house, boat, car, or 

fantasy empire. Then view it as it would be seen from 10.000 feet, or 
you can ZOOM in until the screen is filled with a doorknob. You 
could then go inside and move from room to room examining 

lurniture placement as your screen rotates within the room. Images 
or specific parts of images can easily be saved to disk or printer. 


Does all this sound like science fiction? You won't think so after you 
have visited Apple World. 


Introductory Price $59.95 


36 page manua! included 


Look for the RED-WHITE-BLUE 


United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3.00 shipping to: 


= UNITED 

== SOFTWARE 
OF 

AMERICA 


Telex 640055 


750 3RD Avenue, 
New York NY 10017 
(212) 682-0347 


DEALER INQUIRIES INVITED 


ACCESS METHOD 


Many times more powerful and efficient than the primative "relative 
record" method used by Apple & Commodore. 


FOR APPLE 11 & COMMODORE PET 


KRAM is the FASTEST and MOST POWERFUL keyed access 
method available for the Apple & Commodore CBM (Pet) 
Computers. Written entirely in 6502 machine code, KRAM is 
exiremely fast, comprehensive in scope, very compact, and easy to 
use. KRAM function calls are invoked via a single instruction. 


Using the sophisticated capabilities of KRAM the Apple& CBM (Pet) 
can now fully meet the requirements of information management 
applications, such as: Accounts Receivable/Payable, Inventory 
Control, General Ledger, Payroll, Mailing tists, and Database 
Management. Programs can now be 30% to 90% shorter and run 
many times faster! Less experienced users can now create powerful 
programs! 


KRAM Release 2.0 Functions: 

* Create/Open a dataset 

* Put record by Key 

* Add & delete records by Key 

* (3et any record by Full/Partial 
key in 4/10ths of a second 
(2/10ths with Corvus Disk) 


An 87 page manual fully documents KRAM 2.0 detailing KRAM 
functions and illustrating with programming samples. KRAM 
architecture is fully explained and a sample mailing list application 
program is included. 


PET & Apple Requirements 


KRAM is designed to work with both Apple's Disk 11, or Corvus 
Systems 10 Megabyte Winchester Disk, and Commodores 2040, 
3040, and B050 Disk units. KRAM 2.0 requires an integer Apple or 
Apple Plus with integer card and at least one disk drive. KRAM 
works on any 40/80 column 16K/32K PET. 


Introductory Special $99.95 


FOR COMMODORE 16K/32K COMPUTERS 


DATABASE MANAGEMENT SYSTEM — A comprehensive, 
Interactive system like those run on mainframes! Six modules 
comprising 42K of programming allow you to; create, edit, delete, 
display, print, sort, merge, etc., etc. - databases of up to 10,000 
records. Printer routines automatically generate reports and labels 
on demand. 60 pages of concise documentation are included. 
Requirements - 16-32K PET and 2040 Dual Disk oS: 


e Supports multiple disks 

e Read next or previous record 

* Dynamic space allocation 

* Dynamic space reclamation 

* Dynamic index compression 

* Never needs tile 
reorganization! 


Ut po o MR OST $125 
OTHER SOFTWARE Stock Analyzer .......... 22.95 
Mortgage ............... 14.95 


APPLE COMPUTERS 


Space Intruders 


Super Space Wars ....... $ 9.95 ("Best Game of 1979") ..$19.95 
States & Capitals ........ 9.95 Jury/Hostage............ 9.95 
Moving Point Kentucky Derby/Roulette 9.95 
Ачегаде ..............-. 19.95 Alien I.Q./Tank .......... 9.95 
Stock Орбопв.,......... 24.95 Tunnelvision/Maze Chase 14.95 
Finance ......-.......... 12.95 Submarine Attack ....... 9.95 
BENE =. orre: oot es 12.95 Battle of Midway ........ 7.95 

COMMODORE PET а Battle $ Bi € d ha k be 
Stock Options ........... 24.95 Baseball ................ 9.95 
FIER .. ъз, н 12.95 Super Startrek........... 14.95 
BOWES MMC 12.95 PET Music Box.......... 29.95 


puters, Centronics printers, 
Hewlett-Packard 
calculators, and ADT secu- 
rity systems. Xerox plans to 
open at least 200 such 
outlets in at least 50 cities 
within 2 years. 


Д... Foundation 
Awards Grants To 
Schools: The Apple Educa- 
tion Foundation, chartered 
by Apple Computer Inc, 
has awarded $120,000 
worth of equipment to 
schools and individuals to 
expand the use of 
microcomputers in educa- 
tion. The foundation plans 
to donate another $250,000 
worth of equipment to sup- 
port programs at all educa- 
tional levels. Current reci- 
pients include Iowa State 
University; Bowditch 
Middle School in Foster 
City, California; North 
Texas State University; 
Educational Services 
Management Corporation 
in Raleigh, North Carolina; 
Children's Hospital in 
Philadelphia; the National 
Science Foundation; Dr 
Robert N Noyce, vice presi- 
dent of Intel Corporation; 
and others. 

Other participating con- 
tributors include the Bell & 
Howell Company, 
Heuristics Inc, and Integral 
Data Systems Inc. 

For more information, 
contact the Apple Educa- 
tion Foundation, 20605 
Lazaneo Dr, Cupertino CA 
95014. 


Зык Mini- 
Winchester Disk Introduc- 
ed: Shugart Technology of 
Scotts Valley, California 
(not to be confused with 
Shugart Associates) has in- 
troduced а 5%-inch 
Winchester-type hard-disk 
drive with a 6.38-megabyte 
unformatted capacity. It is 
the same size and uses the 
same power-supply 
voltages as a standard 
5% -inch floppy-disk drive. 
[See Tom Manuels article, 
"The Hard Disk Explosion,” 
on page 58 of this issue for 
more дек... СМ] 

Lobo Drives, Goleta, 
California, plans to make 


available a low-cost con- 
troller which interfaces the 
54%-inch hard-disk drive 
and floppy-disk drives to 
several personal-computer 
systems. These products 
should become available in 
1981. 


Random News Bits: 
Votrax (Division of Federal 
Screw Works, 500 Stephen- 
son Hwy, Troy MI 48084) 
has announced a new voice 
synthesizer with an 
unlimited vocabulary in 
seven languages and con- 
trollable inflection. The 
Mode! VSB, built on a 
single printed-circuit card, 
is intended to interface with 
terminals, electronic type- 
writers, word processors, 
and other equipment. The 
unit is controlled by 8-bit 
input commands that select 
phonemes and inflection. 
Original equipment 
manufacturer price is 
$280....A national FORTH 
language group is in 
operation. They publish a 
newsletter, distribute soft- 
ware, and conduct 
meetings. For information 
contact: Jim Flounoy, 17370 
Hawkins Ln, Morgan Hill 
CA 95037....Radio Shack 
has released a software 
package for its TRS-80 
Model I which enables 
users to originate Mailgram 
messages. Users must have 
a Western Union (WU) 
Electronic Mail account, 
and if so, users are billed 
monthly by WU for 
messages sent.... Matsushita 
Electric, Osaka, Japan, has 
introduced a single- 
component voice syn- 
thesizer that generates 
either 10 seconds of high- 
quality speech or up to 30 
seconds of low-quality 
speech. The Integrated cir- 
cuit uses only 28 pins and 
operates from +5 V. The 
device will probably be 
used in consumer ap- 
pliances, cars, etc....Na- 
tional Semiconductor, San- 
ta Clara, California, has in- 
troduced a microprocessor 
that includes a read-only- 
memory-resident BASIC in- 
terpreter and 64 bytes of 
user memory. The single- 
chip computer keeps get- 


ting closer and closer to 
reality....CompuServe, the 
company that provides the 
MicroNet information util- 
ity, has been negotiating 
with H & R Block about a 
corporate merger, with in- 
tent to become a subsidiary 
of the income-tax firm. 


В... Rumors: A 
semiconductor manufac- 
turer will soon introduce 
two integrated circuits that 
together will handle all in- 
terfacing requirements for 
the 5-100 bus, thereby 
reducing the number of 
components required by 
S-100 master and slave 
boards. The two devices 
will provide all the 
necessary bus buffering, 
control signals, and 
address decoding and will 
meet IEEE S-100 specifica- 
tions.... Hewlett-Packard 
(HP) is rumored to be 
working on a hand-held 
calculator that is program- 
mable in BASIC (maybe 
they should call it a com- 
puter). Rumor is that they, 
and several others, will in- 
troduce such units by year 
end. A few have already 
been introduced in 
Japan....Texas Instruments 
(TI), which has been work- 
ing on a disk-drive system 
of its own, is now 
negotiating with a number 
of outside suppliers for 
8-inch Winchester-type 
hard-disk drives to be in- 
cluded in a new small- 
business/word-processor 
system to be introduced 
next year. TI, however, is 
stil! pursuing in-house 
designs. TI is also 
negotiating with several 
tape-drive suppliers for a 
backup storage 

system. ...The rumor is that 
Tandon Magnetics, 
Chatsworth, California, is 
about to announce a 
2-megabyte quad-density 
S-inch floppy-disk drive 
with a $375 original eguip- 
ment manufacturer price 
tag....Look for Integral 
Data Systems to introduce a 
$1500 letter-quality dot- 
matrix printer. It will use 
overlapping dot-matrix 
printing. To be called 
"Paper Tiger Plus," it will 


print at 120 cps, with proof 
copies at over 200 cps. 


Tas Good To Be True? À 
rumor recently heard at 
BYTE says that a major 
manufacturer will shortly 
introduce a 5-inch floppy- 
disk drive with a tenfold in- 
crease in density. This 
sounds too good to be true. 
Will standard media sup- 
port such an 
extension?...CH 


Mss and 


Micromaxis: Two new 
words have been coined to 
describe the newer micro- 
processors. If an 8-bit pro- 
cessor is called a "micro," 
then a 16-bit 
microprocessor must be a 
“micromini.” That is the 
conclusion of many in the 
industry, particularly since 
many of these new 16-bit 
microminis will be com- 
peting head-on with ap- 
plications that were 
previously the exclusive do- 
main of the 16-bit minicom- 
puters. 

It therefore follows that 
the 32-bit microprocessors, 
which are expected within 
three years, should be call- 
ed "micromaxis," since 
they will most likely com- 
pete for applications 
previously handled by 
large mainframe com- 
puters. At least that is what 
many industry watchers 
think. 

Well now...my question 
is: what do we call a 4-bit 
microprocessor? Is it a 
"minimicro"? 


MAIL: I receive a large 
number of letters each 
month as a result of this 
column. If you wish a 
response, please include a 
stamped, self-addressed 
envelope. 


Sol Libes 

Amateur Computer 
Group of New Jersey 
(ACG-N]) 

1776 Raritan На 
Scotch Plains NJ 07076 
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MICROSOFT. 
NOBODY DOES IT BETTER. 


In 1975, Microsoft wrote the first BASIC 
interpreter for the 8080. Today, hundreds 
of thousands of microcomputers run with 
Microsoft software, And tomorrow—a full 
line of system software for the 8086 and 
Z8000. With microcomputer software, 
nobody does it better. 


BASIC Compiler Microsoft's BASIC 
compiler is the ideal software tool for the 
development of BASIC applications pro- 
grams for resale. Compiled object code for 
any application may be distributed to your 
customers on diskette or ROM, thus safe- 
guarding the source program. And execu- 
tion speeds with our compiled BASIC code 
are faster than with any other BASIC. Highly 
optimized. compact object code means 
maximum efficiency in any application. 

The BASIC Compiler supports all the lan- 
guage features of our BASIC-80 Interpreter. 
Comes with macro assembler and loader. 
Runs with CP/M, 1515-11. TRSDOS. $395. 


BASIC Interpreters for 8080, 
#80, 8086, 6800, 6809 Language 
features above and beyond any other BASIC 
have made Microsoft's BASIC the world's 
most popular interpreter. And now three new 
versions are available for the 8086, 6800, and 
6809. The latestreleases of BASIC-80 and 
BASIC-86 support the new WHILE condi- 
tional, plus CHAINing of programs with 
COMMON variables, dynamic string space 
allocation and variable length records in ran- 
dom files, All versions have double precision 
arithmetic, full PRINT USING. tracing, 
renumbering, edit made. and many other 
features. BASIC-BO for CP/M, ISIS-II, 
TEKDOS: $350. BASIC-86 standalone 

on SBC 86/12: $600. BASIC-68 for FLEX: 
$200. BASIC-69 for FLEX: $250. 


COBOL-80 Compiler The bestim- 
plementation of the world's most widely used 
programming language is COBOL-80 from 
Microsoft. As small business applications be- 
come not-so-small, COBOL-80 is ready with 
powerful use of disk files, data manipulation 
facilities, CHAIN, segmentation and inter- 
active ACCEPT/DISPLAY. Plus three- 
dimensional arrays. full COPY facility, 
indexed and relative files and an optional 
packed decimal format that saves on mass 
storage by as much as 40%. Comes with 
macro assembler and loader. Runs on 
CP/M, 1515-11, апа TRSDOS. $750. 


NEW! muSIMP/muMATH-79 
Atlast, a sophisticated math package for 
microcomputers. muMATH performs mathe- 
matical operations efficiently and accu- 
rately. Use it to solve equations and simplify 
formulas; or perform exact arithmetic, sym- 
bolic integration and differentiation, infinite 
precision integer arithmetic and symbolic 
matrix inversion. MUMATH is an invaluable 
tool for engineering and scientific applica- 
tions involving lengthy, analytical computa- 
tions. Itis also an ingenious teaching method 
for all levels of math from arithmetic to 
calculus. muMATH is implemented in mu- 
SIMP. a highly structured tanguage for 
complex symbolic manipulations. muSIMP/ 
muMATH Package, CP/M versions: $250. 


NEW! muLISP-79 LiSP—the 
lingua franca of the artificial intelligence 
world—is now available inthis efficient, low- 
cost version for microcomputers. Features 
include dynamic allocation of storage re- 
sources; program contro! structures such 
as an extended COND and a multiple exit 
LOOP; user functions defined as CALL by 
Value or CALL by Name; and 83 LISP func- 
tions. muLISP-79, CP/Mversion: $200. 


NEW! XMACRO-86 Forthe 
developmentof 8086 programs, ournew 
XMACRO-86 cross assembler has just been 
released. It supports the same features as 
our MACRO-80 assembler, Develop 8086 
programs now on your current CP/M, 1$1$-11, 
or TEKDOS system. $300. 


NEW! Micro-SEED DBMS уси 
are developing applications software in- 
house or bundling hardware and software for 
resale, adatabase manager could be the 
software tool you've been looking for. Micro- 
SEED is the first CODASYL compatible 
database management system to run with 
CP/M; and Microsoft's FORTRAN-80 has 
been implemented as the host language. 
When an application becomes limited by trad- 
itional floppy disk file handiing, but remains 
overpowered by the cost and mainte- 

nance of a minicomputer, the solution is 
Micro-SEED. $900. 


FORTRAN-80 Compiler Micro- 
soft FORTRAN-80 is the most complete 
microcomputer FORTRAN available. lt 

has all of ANSI-66 FORTRAN (except 
COMPLEX data), plus unique enhancements 
for use in the microcomputer environment. 
An extensive library of single and double 


precision scientific functions, too. Comes 
with macro assembier and loader. Versions 
for CP/M, 1515-1, TEKDOS. $500. 


MACRO-80 Assembler The most 
powerful microcomputer assembler on the 
market today is Microsoft's MACRO-80. It is 
fast, andit supports Intel-standard macros, 
relocation pseudo-ops, conditionals and list- 
ing controls. MACRO-80 comes with a reto- 
catable linking loader and runs with CP/M, 
1515-11, and TEKDOS. $200. 


EDIT-80 Text Editor Random 
access to floppy disk files makes EDIT-80 the 
fastest microcomputer text editor. it's the 
essential tool for creating and maintaining all 
files, EDIT-80 includes FILCOM, a file com- 
pare utility, EDIT-80, CP/M version: $120. 
Prices quoted are USA domestic only. 
OEMs should contact Microsoft for prices. 
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10800 NE 8th, Suite 819 
Bellevue, WA 98004 
208-455-8080 Telex 328945 


We set the standard. 


This selected list of FORTH vendors is meant to be an overview only. For complete details contact the vendors, Many of the products, listed 
as fig-FORTH versions, are implementations of the FORTH Interest Group software customized for a given machine and available in machine- 
readable (as opposed to printed) form. 

When purchasing a version of FORTH, check to see what source the version is based upon. All good versions of FORTH are based on either 
the FORTH Inc or the FORTH Interest Group versions. Some existing implementations use nonstandard shortcuts that limit the usability of the 
product; these should be avoided. 

Literature on FORTH is scarce, so be prepared to puzzle through cryptic documentation. Miller Microcomputer Services offers a wide selec- 
tion of books on FORTH (the only selection we know of). Particularly suitable are microFORTH Primer (supplied with the purchase of 
MMSFORTH) and Using FORTH, both written by FORTH Inc. 

STOIC is a FORTH-like language available from the CP/M Users’ Group and is listed because of its low price. N/A refers to information 
unavailable at the time this table was compiled....GW and CHF 


Manufacturec 


Acropolis Sofiware 
17453 Via Valencia 
San Lorenzo CA 94580 
{415) 276-6050 


Capo Soltware 

POB 575 

San Franciso CA 94101 
(415] 540-0202 


CPIM Users Group 
1651 Third Ave 
New York NY 10028 


FORTH Inc 

2309 Pacific Coast Hwy 
Hermosa Beach CA 90254 
(213) 372.8493 


FORTH Interest Group 
РОВ 1105 
San Carios СА 94070 


FORTH Power 

17390 Hawkins іп 
Morgan Hill CA 95037 
1415) 471-1762 


Forthright Enterprises 
РОВ 50911 

Palo АНо CA 94303 
(415) 856-0450 


John James 

POB 348 

Berkeley CA 94701 
(415) 526-8815 


MAB Design 

820 Sweetbay Dr 
Sunnyvale CA 94086 
{408} 243-0834 


Miller Microcomputer Services 
61 Lake Shore Rd 
Natick МА 01760 


The Stackworks 

32) E Kirkwood Ave 
Bloomington IN 47401 
(812) 336-1600 


Taibo! Microsystems 
7209 Stella Link 
Sule 112 

Houston TX 77025 
(713) 666-7588 


Product Name(s) 


A-FORTH (based on 
tig FORTH} 


fig-FORTH 


STOIC inor FORTH, 


but a FORTH 
varianti 


FÜRTH, polyFORTH, 
microFORTH, 
picoFDRTH 


fig-FORTH 


lig FORTH 


lig-FORTH 


tig-FORTH 


polyFORTH-CP/M 


MMSFORTH (based on 


FORTH tne micro- 
FORTH) 


515 (FORTH 
under a dil- 
fereni name} 


fig-FORTH 


Machine Requirements 


Any machine running Micropolis disks 
and MODOS operating system 


Apple |) with disk 


Any CP/M machine. 


Versions for various machines: 0080, 
8085, 6800, 1802, 151-11; also 
handles versions tor minicomputers 
and mainframes 


Various machines with 16 K bytes or 
more: 8080, 6502, 6800, 151-11, 
9900, PACE: disk preferable 


Heath WH.B9 or 6800 EXORciser 


CPIM machine, 16 K bytes 


PDP-11, all models; stand-alone or 
running under RT-11 or RSX- 11M; 
24 K bytes or more 


8080 CPIM system 


TRS-80 Model |, with Level II BASIC, 
18 K bytes or more 


Any CP/M machine, 8080 or 280 


Minimum 12 K bytes (20 K better 


for НЕХ 9.0) 
6809 SwTPC FLEX 9.0 


Format 


Floppy disk 


inch floppy disk 


8-inch Норру disk 


Vanes with machine. 


Printed listings; must be 


customized by user, 


МА 


B-inch CP/M floppy disk 


B-inch floppy disk 


8-inch CP/M floppy 
disk 


Cassette or 5-inch 
floppy disk 


&-inch CPIM floppy disk 


§.inch floppy disk 
solt-sectored 


Cost 


$150 


$140 


$20 


$2500 up 


{$495 for 
picoFO RTH) 


$20 


NIA 


$30 


$140 


$4000 


$59.95, cassette 
$79.95, disk 


$150 (noncommercial 
use), $1500 
(commercial usel 


$39.95 


Selected FORTH Vendors 


Includes 8085 assembler, double- 
precision lixed-point math, enhanced 
disk access, other features. 


FORTH hot ine available for ques- 
tions. Extra packages (Apple high: 
resolution graphics, Hosting рог} 
available al extra cosi. 


See eddonal for Jurther details. 


These are the inventors of the 
language; they supply cusipm 
packages and extensive support; 
picoFORTH (lor 8080 or 1802) can 
be directly upgraded ta polyFOATH. 


$20 includes installation manual and 
assembly language source for one pro 
cessor (BORD, etc); requires some 
work by user 10 install; quality pro- 
duct al a low price. 


includes all source code. 


Package includes afl documentation 
and source code; also olfers a book 
of FORTH reprints. 


Multitasking version of FORTH run 
ning on CPIM system with 32 К 
bytes or more; includas utility pro- 
grams and interface to CP/M; system 
uses CP/M NO drivers only. 


Olters support of product, consulta- 
tion, newsletter, additional FORTH 
products, and a wide selection of 
FORTH books. 


This language is essentially an im- 
plementation of the 1977 FORTH 
Standard; 515 inciudes a debug 
package and packages that allow the 
generation of condansed, stand-alone 
programs as either CP/M, COM liles, 
w as programs 10 be placed m read 
only memory. 


Offers telephone support of product, 
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What do you need? 


Program listings . . . inventory listings... 
custom logos and letters .. . mailing labels ina 
multitude of sizes . . . custom forms and the data 
to complete them . . . curve plotting or bar 
graphs...digitized images from video or bit 
pads... multi-part forms... preprinted forms 
... tickets... and the list goes оп... 


How do we doit? 


High speed bi-directional full logic printing; two 
standard character sets, upper/lower case 
with descenders; high speed font at 165 cps; 
letter quality font at 90 cps; expanded 
characters, solid underlining; programmable 
character sets; complete dot control graphics; 
adjustable tractor feed 3"-16'"; user adjustable 
platen; programmable tabs, forms length and 
line spacing; out of paper signal; self-test; 
interface options — RS-232C, Centronics 
parallel, Apple, S-100; and the list goes on... 


The Malibu Model 165 


Find out if it’s the easy solution to your hard copy needs — contact 
your local computer dealer or you can write or call us today for 
complete specifications and print samples — you won’t be disappointed. 


Versatility, Quality and Reliability: We build it in. 


ж 
Dealers and OEM'S, call us about our new purchase programs 
with prices, terms and delivery to meet your needs toc. 


Electronics Corporation 


2301 Townsgate Road, Westlake Village, CA 91361 (805) 496-1990 


a subsidiary of Determetics Corporation 
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What Is FORTH? 
A Tutorial Introduction 


FORTH is а programming 
language with a small but fast- 
growing and enthusiastic user com- 
munity. Though easy to learn at a ter- 
minal, it is difficult to explain 
abstractly because it is so different 
from other languages. Even 
advocates do not agree why it is good 
or how it should be used. 

FORTH was developed for control 
applications (using a computer to run 
other machinery), data bases, and 
general business. It is least useful for 
big number-crunching jobs (eg: 
writing a matrix inversion routine), 
although it can link to subroutine 
packages written in other languages 
to incorporate such functions. Unlike 
Pascal, FORTH gives the user com- 
plete access to the machine and does 
not try to guard the programmer 
against mistakes. But its modularity 
and other forms of error control 
allow production of remarkably bug- 
free application programs—perhaps 


Acknowledgments and Availability 

Listings 1 thru 7 were run on a FORTH 
system for the Apple If provided by Cap'n 
Sofhware, РОВ 575, San Francisco CA 94101. 
The PDP-11 examples were run on a system 
written and distributed by the author. The 
8080 example was provided by John Cassady 
of the Forth Interest Group, POB 1105, San 
Carlos CA 94070; a similar 8080 FORTH 
system is available from Forthright Enterprises, 
POB 50911, Palo Alto CA 94303. Other 
menibers of the Forth Interest Group con- 
tributed helpful suggestions. And of course we 
are indebted to the inventor of FORTH, 
Charles Moore of FORTH Inc, 2309 Pacific 
Coast Hwy, Hermosa Beach CA 90254, who 
started тї all. 
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John S James 
POB 348 
Berkeley CA 94701 


more than any other language in 
common use. The compiler uses 
much less memory than Pascal does, 
and its programs run about equally 
fast. FORTH is much more interac- 
tive than most conventional 
implementations of Pascal. FORTH is 
available on most common personal 
computers (eg: Apple, TRS-80) and 
all major microprocessors (eg: 8080, 
6800, 6809, 6502, PACE, LSI-11, and 
9900). An international FORTH Stan- 
dards Team exists, and standard 
systems are virtually identical among 
all different machines. 

This article will describe what it is 
like to program in FORTH. A group 
of annotated terminal sessions, 
shown in listings 1 thru 10, will pro- 
vide more details on the language 
itself, 


The Philosophy of FORTH 

FORTH reduces the cost of a 
subroutine to very little, and the 
whole language is built on functions 
that are like subroutine calls. The 
programmer keeps defining new 
words (new functions) from old ones 
until, finally, one of them is the 
whole job. Most programmers keep 
each definition short, usually one to 
three lines not counting comments. 
The definitions are compiled as 
entered and are immediately ready to 
run. 

Because FORTH definitions are 
short, all possible execution paths of 
the definition can be tested easily. 
Since most functions work exactly the 
same when executed as commands 
from the terminal or when used as 
components in further definitions, 


they can be tested immediately from 
the terminal. And the functions are so 
general that there is no sharp distinc- 
tion between program and data. 
Since programmers define their 
own operations, special application 
libraries of FORTH words can be 
developed. The new routines are 
integrally part of the language, so 
they do not need any special calling 
sequences, and they are immediately 
ready to run. Even the original words 
supplied with the system (there are 
about one hundred of them), can be 
redefined if desired, adapting the 
language for special circumstances. 
Also, programmers can create their 
own data types or operation types 
(eg: their own kinds of arrays or 
other data structures, or new classes 
of operations). This flexibility allows 
unprecedented "customization" of a 
language to the requirements of a par- 
ticular installation or application. 
The finished programs are easily 
modifiable when requirements 
change because they are composed of 
pretested building blocks specially 
designed for that kind of program. 


Stack and Postfix Notation 

A smaller convenience of FORTH 
is that you do not have to do much 
coding when you start a new pro- 
gram. As soon as the system comes 
up, all your previous work is ready to 
go, just as if it were originally part of 
the language. 

A feature that some people do not 
like is FORTH's use of a stack 
(explained below) and its postfix 
notation (also called reverse Polish 
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Why Not the Best? 


From The Dynamic RAM Company. 


2MHz 4MH2 
16K —$249 $259 
32K—$375 $395 
48K —$500 $530 
64K —$625 $665 


We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality- 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
Suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 
Circle 64 on inquiry card. 


Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire- 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$160-4MH2) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 


Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (+8V @ 
300ma, +16V @ 150ma and 


—16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order — you'll probably 
have the board in two weeks! If 
you're interested, also ask for a 
catalog on our Z8000 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359-8010 


Central Data 
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Most FORTH operations 
communicate only 
through a stack. 


notation or RPN). In postfix notation 
(a system used on most Hewlett- 
Packard calculators), arithmetic for- 
mulas are written with the operations 
after their arguments, not between 
them. For example, "24-3" becomes 
{23 + ) in FORTH or other 
postfix systems; “(4+5)*(6+7)” 
becomes { 45 + 67 + * }. (See 
explanation below.) No parentheses 
are needed in postfix. 

Some programmers do not like 
postfix, and they ask, “Why doesn’t 
someone write an algebraic-to-postfix 
translator for FORTH? That would 
be easy to do.” The reason is that 
postfix has benefits far more impor- 
tant than the compiler-writer's conve- 
nience. It greatly simplifies linkage to 
subroutines. With postfix, you do not 
need any CALL statement or argu- 
ment list, or any formal parameters in 
the subroutine. While arithmetic- 
formula operations (add, subtract, 
etc) must take either one or two 
arguments and return exactly one 
result, postfix functions can have any 
number of arguments or results. 

In FORTH, most operations com- 
municate only through a stack. The 
stack, perhaps the most important 
data structure in programming, is 
used in almost all languages, but most 
languages hide it from the user. In 
FORTH, the user controls the stack 
directly. 

A stack is a pile of numbers where 
the last ones put in are the first ones 
taken out; that is, you can only 
remove the number that is on top of 
the stack. It is like a stack of trays ina 
restaurant; trays are conveniently 
added and removed only at the top. 
(Unfortunately, computer-science 
texts do not agree on terminology, 
and a few call the top of the stack "the 
bottom.") 

To see how a stack works in com- 
putation, consider the expression 
{23 + } above. In FORTH, 
numbers are compiled as operations 
which place their values onto the 
stack. So when the 2 is executed, 
it is placed on top of the stack, which 
then looks as follows: 
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Figure 1: Evaluation of the postfix-notation expression, {45 + 67 + * }. 
Numbers are pushed onto the stack at the top. Operators (here, + and *) pop the top 
two entries off the stack and push the result of that operation back on the stack. For ex- 
ample, the first plus sign (column 4) replaces the 4 and 5 on the stack with 9, the result 


of the addition operation. 


2 


where the dashes represent whatever 
data may have been on the stack 
before. Then after the 3 has been en- 
countered, the stack becomes: 


3 
2 


Then the + is executed. The 
1-character word + takes two 
arguments from the stack (destroying 
them), performs the addition, and 
leaves the result on the stack. So the 
stack finally is: 


5 


The reader can verify that when the 
formula {45 + 67 + * ) is 
executed, the stack goes through the 
sequence shown in figure 1. 

Now we can see why FORTH is not 
the best language for big number- 
crunching jobs. Numbers to be 
operated on must be moved to the 
stack in addition to whatever opera- 
tions are to be carried out, and this 
extra movement slows FORTH down 
for this kind of computation. Once 
on the stack, however, arithmetic is 
fast (for example, single instruction 
execution for addition on some 16-bit 
machines, more for 8-bit machines). 
Also, FORTH сап link the useful in- 
structions of one routine and those of 
another in as little as one or two in- 
struction executions (depending on 
machine architecture). This makes 
FORTH programs much faster than 
BASIC, usually ten times faster or 
more {assuming an_ interactive 
BASIC, that is—FORTH is always in- 
teractive), But a good FORTRAN 


compilers code may do number- 
crunching several times faster still, 


Characteristics of FORTH Code 

FORTH is a structured language (as 
is Pascal) in that it has no GOTO or 
statement labels in the language. 
Discussion of structured program- 
ming is outside the scope of this arti- 
cle, but its importance for program 
correctness and maintainability is 
recognized. 

FORTH object code (ie: a compiled 
program) is extremely compact, even 
more so than machine language. The 
reason is that no matter how much 
work an operation performs, each 
invocation of it takes the same space 
in the object program—two bytes. 
The bigger the program, the greater 
the memory advantage, since the 
hierarchical structure of programs 
allows increasingly powerful and 
application-targeted operations to be 
built up. But FORTH has a relatively 
large run-time memory overhead, so 
small programs can take less total 
space in other languages. 

[The reason that a FORTH call can 
be shorter than a normal machine- 
language subroutine call (usually 
three bytes) is that a FORTH program 
is interpreted by a FORTH interpreter 
(also part of the FORTH language) in 
much the same way that a BASIC 
program is interpreted by a BASIC 
interpreter. The "relatively large run- 
time memory overhead" mentioned 
above is the FORTH interpreter plus 
a core of FORTH words defined in 
machine language. When a FORTH 
program is very large, it saves enough 
memory in FORTH calls to make up 
for run-time memory overhead.... 
GW] 

The complete FORTH system 
(itself largely written in FORTH) 
takes about 7 K bytes, and this whole 
system including the compiler is com- 
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"Suggested retail price. substantial OEM and 
dealer discounts available 


The first in series of new printers designed specifically for the general use computer market, the 
MODEL 88T DOT MATRIX PRINTER combines quality construction and attractive styling with capa- 
bilities generally associated only with more expensive printers. The Model 88T comes standard 
with a dual tractor/pressure-roll paper feed system and a serial; parallel interface. The tractor 
paper feed system provides the precision required to handle multi copy fanfold forms, ranging 
in width from 1 inch to 9.5 inches. The pressure-roll paper feed can be used with 8.5 inch roll 
paper, An optional sheet feeder is available for feeding single sheets. A long life ribbon car- 
tridge gives crisp, clean print without messy ribbon changing. The microprocessor 
based controller nas 80, 96, 120 . or 132 column formating capability while printing upper 


and lower case characters bi- ; | | directionally at 100 characters per 
second. Write for complete m n Ü specifications, pricing and distributor 
list. dm 


MICRO PERIPHERALS, INC. ‘2099 WEST 2200 SOUTH SALT LAKE CITY, UTAH 84119/(801) 973-6053 


monly left in memory as a run-time 
package. Therefore, 16 K bytes and a 
floppy disk for storing source pro- 
grams are sufficient hardware for an 
excellent FORTH system (compare 
this with the memory requirements of 
Pascal, 48 K bytes or more). When 
compactness is especially important, 
as when programs are burned into 
read-only memory and embedded in 
machinery, FORTH's compiler, ter- 
minal handler, and operation 
names—anything not needed to 
run—can be stripped out of the 
application program, leaving a run- 
time package of about 800 bytes, 


Ex, 


instead of the usual 7 K bytes. 

FORTH programming is reentrant; 
this means that different users can 
share the same copy of a program in 
memory while running at the same 
time. FORTH easily handles 
multitasking, including multiple ter- 
minals used for program develop- 
ment. (At present, however, most of 
the low-cost systems on the market 
are still single-user.) FORTH is recur- 
sive, meaning that routines can 
invoke themselves. 

Suppose you want to link your 
high-level-language program to a 
machine-language subroutine (eg: 


Bae onn 


We know you hardcore bit hack- 
ers will recognize the computing 
power derived from combining the 
FORTH language with the 6809, 
today's most advanced 8 bit 
microprocessor. 

And we know you'll understand 
this machine's 16 bit math, indirect 
addressing and two stacks are 
ideally suited for implementing 
FORTH. 

But...should anyone need further 
convincing that FORTH provides a 
new dimension in power, speed 
and ease of operation, consider 
the following: 

* It's a modem, modular, structured- 

programming high-level com- 

plled language. 

° " a combined interpreter, 
compiler, and operating system. 

» H permits assembler code level 
control of machine, runs near 
speed of assembler code, and 
uses less memory space than 
assembler code. 

‚ it increases programmer produc- 
tivity and reduces memory hard- 
ware requirements. 


Call or write today. 


KENYON 


* [t replaces subroutines by 
individual words and related 
groups of words called 
Vocobularies. These are quickly 
modified and tested by editing 
1024-character text blocks, called 
screens, using built-in editor. 


tFORTH is a basic system imple- 
mented for $$-50 buss 6809 systems 
with the TSC FLEX 9.0 disk oper- 
ating system. It is available on 54" 
or 8" single density soft-sectored 
floppy disks. $100.00 


tFORTH + consists of fFORTH plus a 
complement of the following 
FORTH source code vocabularies: 
full assembler, cursor controlled 
screen editor, case statements, 
extended data types, general VO 
drivers. $250.00 


firmFORTH is an applications pack- 
age for use with tFORTH. It provides 
for recompilation of the FORTH 
nucleus, deletion of superfluous 
code and production of full 
rommable code. 350.00 


MICROSYSTEMS 


3350 Walnut Bend, Houston, Texas 77042 * (713) 978-6933 
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you may be controlling a high-speed 
device and need the full speed of the 
computer to keep up). Many 
languages make this linkage difficult 
or impossible. In FORTH, however, 
it is very convenient. You can type in 
or load from disk a machine-language 
routine, using a FORTH assembler, 
and the new routine can be executed 
immediately. Listing 9 shows 
examples for PDP-11 and for 8080. 

The word CODE invokes the 
FORTH assembler and begins the 
definition of a  machine-language 
routine, Mnemonic instructions and 
address-mode symbols are 
understood by this assembler, and the 
whole power of FORTH is available 
for address arithmetic at assembly 
time. FORTH assemblers use postfix 
notation, so op codes come after their 
addresses, not before as in conven- 
tional assemblers. 

The machine-language code is 
generated as the definition is being 
entered. The completed operation 
works just like any other FORTH 
word, so the user does not need to use 
any special calling sequence, or even 
need to know which operations are 
defined in code and which are not. (In 
fact, about fifty FORTH words are 
written in machine language—all 
other words in FORTH are ultimately 
defined in terms of these fifty words.) 

The FORTH assembler allows 
structured conditionals and loops at 
the machine-code level; it can also 
assemble unstructured code if 
desired. Users can define their own 
macro-instructions, use custom-made 
data types, etc. 

In other words, the FORTH 
assembler allows structured program- 
ming even in machine code, and it 
links the resulting machine-language 
subroutines into the system 
immediately. No separate assembly 
and linking-loader passes are needed, 
and the associated file management 
overhead is avoided. 


Some More Advantages 

FORTH programs are highly 
transportable between different com- 
puters. Any assembly-language 
routines used by the program must be 
rewritten, but most applications do 
not need any assembly, and very few 
need more than a handful of short, 
critical routines. When FORTH 
systems have been designed for com- 
patibility, large applications can be 
moved among very different 
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MicroPro proudly announces MailMerge 


capabilities along with WordStar 2.0 


Now you have another terrific reason to 
purchase WordStar, the industry's leader in 
microcomputer word processing. And that 
reason is called MailMerge. A new option 
that allows you to churn out letter quality 


form letters with full substitution capabilities, 
as well as chained and multiple copy printing. 


And lots more. 


Plus WordStar 2.0 also offers other 
new and powerful features. Like hyphen 


help, decimal tab, paragraph indent, and 
copy/rename/run-another-program. 

No wonder that in less than a year, more 
than 7500 people have purchased WordStar 
from over 350 dealers around the world. 

So go ahead. Call (415) 457-8990 for a 
dealer nearest you. And just think, WordStar 
was a very popular software package before 
MailMerge. 

Imagine how incredibly popular it will 
be now. 


INTERNATIONAL CORPORATION 
Leads the way. 


MicroPro International Corporation 1299 4th Street, San Rafael, California 94901 Telex 340388 
Dealer/Distributor/O. E. M. inquiries invited. 


Prices and specifications subject to change without notice. 
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machines, with little or no change. 
For example, it can be practical to 
down-load program development 
from a PDP-11 to a TRS-80 or an 
Apple ЇЇ. It is even possible to write 
the software for a product before a 
hardware commitment is final. 
Another advantage is that FORTH 
is a self-contained operating system. 
The 7 K bytes include terminal and 
disk handlers and a rudimentary file 
system. No other software is needed 
anywhere in the computer. Yet, if a 
monitor in read-only memory is 
available, FORTH can use it; and 
FORTH can run as a task under some 
other operating system (eg: CP/M) 
when that is wanted. FORTH can link 
together otherwise incompatible 
pieces of systems: software in read- 
only memory, operating systems, 
subroutine packages, and hardware. 
It provides a user interface that 
enables subroutine packages normal- 
ly used by batch (ie: noninteractive) 
programs, mostly on older, larger 
computers, to be used interactively. 
FORTH puts you in charge of your 
computer. You can understand 
everything happening in your soft- 


ASCII encc 


ОШО 


ware or т any desired parts of it, and 
you can change it. This means no 
more “black box” systems that only 
the manufacturer's specialists can 
understand, no more dependence on 
someone else for upgrades, fixes, or 
documentation, and no more ques- 
tion of who is responsible if software 
does not work. The whole system is 
written in FORTH, right down to the 
bits—your application programs, the 
compiler, the operating system, the 
I/O drivers, etc. You do not have to 
learn some other language or be a 
systems specialist to modify it. 


Disadvantages 

Few FORTH systems used today 
have floating-point arithmetic. This is 
not a fault of the language; rather, it 
reflects its history in microcomputer 
control applications, where integer 
arithmetic is often needed for speed. 
Now there is more pressure for 
floating point, and it is becoming 
available. 

A more fundamental limitation of 
FORTH is that it is not a typed 
language (unlike Pascal), For exam- 
ple, if an integer operation is per- 


keyboards 
5рироо агаве or Sem 


ke BW @ |» ж 
Ры i) 


RCA VP-600 series ASCII keyboards are available in two formats. 


You can choose either a 58-key typewriter format. Or a 74-key version 
which includes an additional 16-key calculator-type keypad. Both can 
be ordered with parallel or serial output. 

These keyboards feature modern flexible membrane key 
switches with contact life rated at greater than 5 million operations. Pius 
two key rollover circuitry. A finger positioning overlay combined with light 
positive activation key pressure gives good operator "feel," and an on- 
board tone generator gives aural key press feedback. 

The unitized keyboard surface is spillproof and dustproof. This plus 
high noise immunity CMOS circuitry makes these boards particularly 
suited for use in hostile environments. 

Parallel output keyboards have 7-bit buffered, T TL compatible 
output. Serial output keyboards have RS 232C compatible, 20 mA 
current loop and TTL cornpatible asynchronous outputs with 6 
selectable baud rates. All operate from 5 V DC, excluding 


implementation of RS 232C. 


For more information contact RCA Customer | 
Service, New Holland Avenue, Lancaster, PÀ 17604. LUE "| 


Or call our toll-free number: 800-233-0094. 


*Optional user росе for VP-601 Dealer and OEM pncing avallabk 
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formed on a floating-point quantity, 
no message is printed either at com- 
pile time or at run time to warn of this 
error. (However, the user can add 
type checking and other error- 
preventing operations into any 
FORTH word.) 

It may seem that unreliable code 
would result from the untyped nature 
of FORTH, but, in fact, FORTH code 
is remarkably solid and bug-free. The 
modularity and excellent testing 
environment aid error control; and 
type mismatches are less dangerous 
than most other mistakes because 
they are easy to detect. 

Another criticism of FORTH is its 
lack of a directory file structure. 
Again, this is historical and is not a 
characteristic of the language, which 
can be developed to use any kind of 
files. 

The traditional FORTH file system 
is primitive, but in practice it has 
worked very well. The entire disk (or 
disks) is a single virtual array of 
blocks numbered from 1, with the 
block size standardized at 1024 bytes 
regardless of physical disk sector size. 
The blocks (called screens because 
they can be displayed as sixteen 
64-character lines on a terminal) are 
automatically buffered so that they 
are physically read and written only 
when necessary. A LOAD command 
will read a given screen and treat the 
information exactly as if it had been 
typed in a terminal session, thereby 
compiling source code or executing 
commands (depending on the con- 
tents of the screen). The LOAD 
instruction can be executed within a 
screen; in this way, a single LOAD 
command can control the compila- 
tion of large source programs. 

This disk-based file system allows 
any part of the disk to be read or 
written with a single access. Load 
screens or data areas can be saved by 
name, and portions of the disk can be 
protected by redefining the names of 
a few input and output operations so 
that they check before writing and/or 
reading. 

The disadvantage of this system is 
that there is no directory; when a new 
disk is inserted, the user or the pro- 
gram must know the block numbers 
for load screens and data files. Also, 
FORTH source programs are tradi- 
tionally stored without tabs or trun- 
cation of blank lines, making white- 
space (ie: unused area on a line) and 


We've been telling you that MicroNET, 


CompuServe's personal computing service, 


is the best thing that's happened to per- 
sonal computers since electricity. It still is, 
but now there’s more. A lot more. 


Welcome to CompuServe's information 
service. 


© News. Weather. Sports. Major regional 
newspapers. Plus international news 
services. 

e Finance. MicroQuote. Updates and 
historical information on stocks, bonds and 
commodities. 

e Entertainment. Theatre, book, movie and 
restaurant reviews. Plus opera, symphony, 
ballet, dance, museums, galleries... 

Ө Electronic Mail. Create, edit, send and 
receive messages from any other Compu- 
Serve user...nationwide. 

e Home & Educational Reference Service. 
Anything you want to know...from ency- 
clopedia information to household tips. 

e CompuServe user information. п case 
you need technical help...and information 
on new services as they become available. 
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MicroNET is just the tip of the iceberg 


@ MicroNET. All we've offered before and 
added lately with more to come. This in- 
cludes Software Exchange,line printer art 
gallery, challenging games, programming 
languages, word processing, business 

& educational programs...and much, 
much more. 


So we're raising the price. Right? 


Wrong! All you pay is a small hook-up 
charge, and $5.00 per hour billed in minutes 
to your charge card. You need a 300 baud 
modem and we're a local phone call in 
more than 200 North American cities. 


Write for information. This is almost too 
good to believe, but we're delivering as 
promised. 


CompuServe 


Information Service Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 

(614) 457-8600 
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Software tor most popular 8080/ Z80* compuler disk systems mí 

NORTH STAR, СОМ, MICROPOLIS, DYNABYTE DB8/2 & 088/4, EXIDY SORCERER, SD SYSTEMS, ALTAIR, 
VECTOR MZ, MECA, 8“ IBM, HEATH H17 & H89, HELIOS, IMSAI VDP42 & 44, REX, NYLAC, INTERTEC SUPER-BRAIN, 
VISTA V80 and V200, TRS-80* MODEL and MODEL Ii, ALTOS, OHIO SCIENTIFIC, DIGI-LOG, KONTRON PS!-80, 


IMS 5000 askere formats and CSSN BACKUP cartridge tapes coming ton LIT x1 К ibe daa foe etre E 


1 All Lifeboat programs require CP/M, unioss otherwise atated. 
2-С р 


CP/M’ VERSION 2 FOR TRS-80 MODEL 1 NOW AVAILABLE 


p — p Nc 


WG. 


iere 

(7 СРАМ" FLOPPY DISK OPERATING SYSTEM — Digital 
Research's operating system configured lor many 
popular micro-computers ала dak aystema: 


System Verslon Price 
North Star Single Denalty ........ 14....148/25 v 
Norih Star Double Density .......1.4.... 145/28 
North Star Double/Quad ......... 23..,., 170/28 
АИ |. aiaccosesisqdsss Pres PEETS | 
{COM Micro-Disk 2411 ..........1.4,... 14548 
сом э? Radtvababdhane swale wl ae a> t" 
ICOM 3812 —— Pw PS № 
Миз 3202/Altair BBOO ........... 1.4,... 748/25 
Нва HB + Н17.....,....,.....1.4....148/2$т 
Healh HBo by Magnola' ТГ Г, "v ‚ 148/28 m 
Healh НЕЗ by Magnolia ...... В 
С8001 ...... bdi (FER аьаа BM... 

Model i .. „эзе, 4+1.4...,.1458/75 т 
TRS-60 Model I) ......... LEE 
ТЯ5-60 Model Il + Corvus .......2x.... $ 
Processor Technology Helios || ..1.4,...1 

omemco буит $... eee 4. 148/28 
пы! MOS Single Density ........ 1.4... . 148/28 
Intel MOG Single Density ........ 2.x....170/25 
Micropolls Моб!.,...,.......... 14... 45/25 v 
Micropolis Mod Wo... ee ek 1.4... . 145/28 v 
Tha following configurations ere scheduled for тї- 
lanse BOON: 

Арр 1 SoltGard .............. 24....380/280 


Horth Star Qouble/Quad + Corvus 2x....290/28 


Мой Star Horizon HD-1 ....... 28... 280/28 
Ohio Scientific C3 ........ как 2x....200/25 
Ohio SciantHic CHO 2. ween 2X... 250/28 
Micropolis Mod И... 2х... 200/25 
Mostak МОХ STO Bus System ....2x.... 380/25 ** 
КОШЕ е реж nin ..2.к....226/35 " 
ІСОМ 4511/Perlec 03000 ........2.х....375/28 * + 
Soltware consists of fhe operating sysiom, text odl- 


гог, atsembvar, debugger and other Шаа for file 
managomant and system maintenance. Completa set 
ol Digital Rozsarch's documentation and additional 
implementation ries included. Systema marked * 
and ** incluga l'irmwara on 2708 and 2716, Systams 
marked + include 5440 media charge, Sysiams 
markod @ require the үтер versions of sodiware 
In thie catelog. Systams mar v have minor varlanis 
avaliablo to sult console Interface of system. Call or 
write tor full Net af options. $ includes hardware atdi- 
„ины our standard versions of software fo run 
М. 


DIGITAL RESEARCH 


С MPM — Installed for single density MDS-800, Multi- 
procaasing darivative of lhe CP/M operating system. 
Manual includes CP/M? documantation ... .$400/¢50 


ГІ MAC-E080 — Macro азаетїфет. Ful) intel macro deit- 
W nitions Pzaudo Ops include APC, IRP, ПЕРТ, TITLE, 
PAGE, and MACLIB. Produces absolute hex output 
plus aymbol table fila for use by SID and 2910 (see 


О 8102-2080 — Symbolic debugger. Full trace, раза 

(b counl end breakpolnt r&m testing, Haa back- 
trace and hisfogr&m ulllities, When usad with MAC, 
provides full symbolic display of memory labela and 
equaled values ......... qe Hie ered at 


ge E NL mU Pos nl 


" g TEX — Text йр! formatter to create paginated, 
page:numbered an copy. | can 
direetad to printer or diak ............ P 109/218 


А! 


t O DESFOOL — Utility pregrem іс permit simultanecus 


dp printing Кот № files executing othar 
lir Me" pe wie „ зе ü 


ГЛ 200 DEVELOPMENT PACKAGE — Consisis ol: (1) disk 
file lino editor, with global inter and intra-line facili- 


Пея; (2) 280 relocaling assambler, Zilog/Moslak mne- | 


monics, condilional ey era Me croas reference 
fable capabilities; (3) linking et producing abso- 
lute intal hex disk fila уфе їчї» з 


ТОТ — 280 Monitor on to bresk snd examine 
moises wih standard k mromonic dis- 


assomtHy displays. $35 when ordered with 260 Devet- 
ортеп Package ....................... 550/610 
AVOCET SYSTEMS 


mE vc аен о Mel 
© П вл range 
sombles from standard Motorola MC6Z00 mnemenics 
C e a LED e ъа d {200/628 


О 42484-83 — As ХАБМ-@В for MOS Techno MECS- 
6500 sorios mnamonics ео. . -8200/835 


Г] XAGM-48 — Аз XASM-O4 for Into! МС8-48 and UPI-41 
families 1200/5325 


Ji „СІ ХАЗМ-ТВ — Аз XASM-68 lor RCA 1802 ... .$200/825 


Г] OISTEL — Disk based disassambler (0 intel 8080 or 
ance fien. Intel ar TOUNO р =] 
ance files, Iniel or n |. tional. 
Runs on 0080 = 4260910 


изо ъаавват а BRB*A4AaRAA4 BAR 


чихчин жи д-ра аня - + + 


013.06 — Аа DISTEL to Zlog/Mostek. mnemonic 
8 "es. ...... везло 


pje era! purpose, (ile and floating point functions. 
ЙУ Lacks Iniliatizera, маса, floats and longs. Docu- 


05/615 7 
C] 283-288 — Symbolic debugger with all features - 


0 A 


tiny C = Interactive Inlet 
siructured opem 
full source ngs 


8 BOS C COMPILER — Supports most features of lan- 


lam for teach 
мощи. Manval ed 
95/830 


ху чо ао а ьо азаа 


guage, Including Structures, Arrays, Pointers, recur- 
sive function evaluation, overlays, Includes linking 
loader, library men and library containing gàn- 


mentation includes "The C PROGRAMMING LAN- 
GUAGE” by Kernighan and Ritchie ....... $145/525 


WHITESMITHS C COMPILER — The ultimate in sys- 
iome software tools. Produces faster code than a 
psaudo-code Pascal with more extensive facilities. 
Conforms to tho full UNIX* Version 7 C language, de- 
scribed by Kernighan and Ritchie, and makes avait- 
able over 75 functions for performing VO, siring 
manipulation and аре location. Linkable to 
Microsoft REL files. Requires 80K CP/M ...,.$630/$30 


MICROSOFT 


BASIC-80 — Disk Extended BASIC. ANS! compatible 
wiih variable names, WHILEAVEND, cranto, 
varlable length file records ..............Ё$ 


О BASIC COMPILER — Language compatible with 
BASIC-80 and 3-10 times faster execution. Produces 
sandsrd Microsoft relocatable binary outpul. in- 
cludes МАСНО-80. Also linkabls 10 FORTRAN-80 ar 
COBOL-80 cade modules $15025 


FORTRAN-80 — ANS) 65 (ax for COMPLEX) plus 
many extensions. includes relocatable com 
piler, linking loader, library with manager. Also In- 
cludes MACRO-BO {seo below) ........... 94255325 


© COBOL-80 — Laval 1 ANS! '74 standard COBOL plus 


ee aa) 


most o! Loval 2, Full sequential, relative, and In- 
dexed file suppor with variabla Пе names. STRING, 
UNSTRING, COMPUTE, VARYING/UNTIL, EXTEND, 
CALL. COPY, SEARCH, 2-dkretnatonal arrays, com- 

und and abbreviated conditions, nested IF. Power- 
ul interactive screan-handling extensions. includes 
compatible assembler, linking loader, and relocat- 
abie library manager аз dascribad under MACRO-80 


Г] MACRO-$0 — 8080/7200 Macro Assamblor. Inial and 
Zilog mnemonics supporiod. Rmlecatable linkable 
Gutpul. Loader, Library Manager and Cross Reler- 
ence List utiles included .............. 51497515 


XMACRO-88 — 6066 crocs assembler. All Macro and 
ullity features of MACAO-80 package. Mnomonics 
slightly modified trom inte! ASMB6. Compatibility data 
sheet gvalable 57525 
[7 EDIT-86 — Very lasi random access taxt aditor for tax! 
( with or without line numbors. Global and intra-ling 
commands supported, File campare utility кай. 


Se нана а $a254223»56w avian ачачу + ет 


PAGCAL/M" — Compiles enhanced Standard Pascal 
io compressed officient Pcade. Totally CP/M com- 
patible. Random access files. Both 16 and 32-bit Inte- 
ers. Runtime error recovery. Convenient STRINGS 
OTHERWISE clause on CASE. Comprehensive man- 


1»? uM (90 pp, indexed). SEGMENT provides ovoriay 
* structure. INPORT, OUTPORT and untyped files for 


arbitrary UO. Requires 58K CP/M cily 1) 8050 
CP/M. 2i 200 CP/M, or 3) Cromemco CDOS 1567090 


PASCAL/Z — 280 native codo PASCAL compiler. Pro- 
duces optimized, ROMabIS re-ontrant code, Ati Inter- 
facing io CP/M is through tho — library, The 

kage includes compller, relocating assembler and 
inkar, and source for aH НЬгагу modules. Variant 
records, a and direct МО are supported. Re- 
quires 56K CP/M ...................... $395/$25 


L] PASCAL/MY — Bubset of standerd PASCAL. Goner- 
ales ROMablo 8080 machina codo. Symbolic debu 
ger included. Supporis interrupt procedures, CP. 


NO. pf Ме VO and assembly language interfaco, Вов! vari- 


“ables can be BCO, software fioati 
9511 hardwaro floating point. inclu 
merations and record dela types. Manual explains 


point, or AMD 
$ strings anu- 


dol BASIC to PASCAL conversion. Requires 32K. 
+ 


"aatis ee ee ee ee 


[7 ALGOL-€0—Powarlul block-atructured language com- 
® р featuring economical run-time dynamic alloca- 
lon of memory. Very compaci (24K total RAM) sys- 
tem Implameniing simost ан Algol 60 report features 
plus many powerful extensions Including p К 
dling direct disk address VO elc. ......... $199/$20 


CBASIC-2 Disk Extended BASIC — Non-Intarnctivo 
BASIC with peeudo-code compiler end run-lime in- 
lerprater, Supports full iHe control, chaining, integer 
and exiendad procision variables, ete. ..... $120/815 


MICRO FOCUS 


ГТ STANDARD CiS COBOL — ANSI ‘74 COBOL мало- 

(D ard compiler fully validated by U.S. Navy lests to 
ANSI level 1, Supports many features to level 2 in- 
cluding dynamic loading of COBOL modules and a 
full БАМ filo facility, Ано, program segmentation, 
Interactive dabug and powerful interactive extensions 
(о suppor poma and unprotected CRT screen 
fotmatting from COBOL programs used with an 
dumb terminal учти фое оона + ee |: 


a FORMS 2 — CRT acreen editor. Output is COBOL data 
descriptions tor copying into CIS COBOL programs. 
Automatically creates а query and update program of 


ч бауга. Lecce! 
£1008 "x i 


С] KISS — Keyed Index Sequentia! Search. Offers com- 
©) plete MutilKeyed Index Sequential and Diract Ac- 
cess file management. Includes built-in utility func- 
tions for 16 ог 32 bit arithmetic, string/integer convar- 
sion and sing compare. Delivered a3 в retocatabia 
linkable modulo in Microsoft format lor usa with 
FORTRAN-60 ог COBOL-80, eic. .........9338/323 


KBASIC — Microsoft Disk Extended BASIC version 
4.51 integrated by implemontetion of nine additional 
com in language. Package includes KISS.REL 
as described above, and a sample 


жерло һе нь даль аяцончьиночыь 


овал очьноь a е о пез, = 


Г] X¥YBASIC Interactive Process Солго! BASIC — Full 
disk BASIC features plus uniquo commands to handia 
byle rotate and shift and to test and set bila. Avail- 
able in several versions: 

Integer НОМаше ...................... $350/$25 


lntagar ROM squared ооо... 360/26 

TA Integer CP/M ............. 20 $350/$25 
" 7 &xtended ROMable ..................- , -$460/$25 

L Extended ROM squared ................. $450/$25 
Extended CP/M ........ ро eccL $450/$25 
Extended Disk СРАМ .,.......... ATTI $550/125 
Integer CP/M Run Time Compiler .. 1$350/525 


Extended CP/M Run Time Complier ...... 
L8 80 ШЫР ШЕШ ШЕШ ШЫН ПЫШ ШЕ” БЫР 8 D ЕБ | 


Г] RECLAIM — A utliity to valdale media under CP/M, 
Program tesis a diskette or hard disk surface for 

\ gu errora, reserving the Imperfections in Invisible (iles, 
k and permitting continued usage of the remaleder. 
Еззат а! lor any hard disk. Roquires CP/M version 2. 


tt F^ wEPFRRBT"WUABRBTOYAUHHAPRIEHAARADERRNAA 


BASIC UTILITY DISK — Consists of: (1) CRUNCH-14 
— Compacting utility to reduce tho size and incressa 
the speed of programs № Microsoft BASIC 4,51, 
BASIC-80 and TAS-80 BASIC. (2) DPFUN — Double 
precision subroutines for computing nineteen trant- 
cendental functions including aquara root, nalural 
log. log baso 10, sine, асс sine, hyperbolic sino, 
hyperbofic arc sins, etc. Furnished in source on 
diskette and documentation .........,.--. $50/$35 


О STRING/S6 — Character string handling plus routinos 
for direct CP/M BDOS сагы (rom FORTRAN and other 
compatible Microsol languages. The utllity tibrary 
contains routines that enable programs te chain 10 
a COM filo, rotrlove command ling parameters, and 
search filo directaries with full wild card facilitien 
Supplied as tinkable modulas п Microsoft Кен. 


О STRING/80 source code available тїрагате!у ®2@5/МА 


Г] THE STRING BIT — FORTRAN character string han- 
@ ding. Routines to find, fill, pack, move, separate, 
concaienafe and compare characier slrings. This 
package poms itt ellmingies tho problema aste 
ciated with character string handling in FORTRAN 
Supplied with бшсе ....... (renes o $0515 


1 УВОЛЯТ — Versatile port/merge system for fixed length 

@ records with fixed or variablo length feide. VSORT 
can ba used as a atand-aiono package or loaded and 
callod as a subroutine trom CBASIC-2. When used as 
а subroutine, VSORT maximizes the use of buffer 
space by saving the TPA on disk and restoring IL on 
completion of sorting. Recorda may be up io 255 
bytes long with a maximum o! 5 fields. Upper/lowor 
case translation and numeric Пе! supported, 

, - 81757320 


С] CPM/374X — Has tuti range of functions to croata or 
те-пате an IBM 3741 volume, display directory inlor- 
mation and edil the data sel contents. Provides tuil 
fila transfor facilities between 3741 volume data pels 
and CP/M files it 


BSTAM — Utility fo link one computer to another alsa 
equipped with BSTAM. Allows filo transfers al full 
dala speed (no conversion to hex), with CAC block 
control check for very telladle error detection and 
automatic retry, We use it fl's greatt Full wideard 
expansion to send &.СОМ, etc. 9800 baud with wire. 

baud wiih phone connection, Both ends noud 
one. Standard and @versions can taik to ona analher, 


орка OTH ELO RESCH HERE EH EHR вов cous .180/$10 
TE ШЕШ a oe ШЕШ ШЕШ “ШЕ тшн шк иң ыш ша 


D) WHATSIT?* interactive data-base lem using as- 
sociative taps to retrieve infarmation by subject. 
Mashing and random access used Гог fas! an. 
Requires CBASIC-2 ........... nne $175/$25 


SELECTOR Ш-С2 — Dats Base Processor to create 
and maintain multi Key data bases. Prints lormatted 
© sorted reports with numerical summaries or mailing 
зав. Comes with sample applications, including 
Sales Aclivily, inventory, Payables, Receivables, 
Check Register, and Client/Patient Appointments, elc. 
Requires CBASIC-2. Suppiied in source ...$295/$20 


О GLECTOR — Genoral Ledger option to SELECTOR 
111-С2. Interactivo system provides for customized 
COA. Unique chart of transaction Iypes insure propor 
бома entry bookkeeping. Ganorates balance sheets, 
P&L statements and journals. Two yoar record allows 
tor statement of changes In financial position repart. 
Supplied in source. Raquires SELECTOR 11.С2. 
CBASIC-2 and БК system ..........-..- 350/625 


PER PRREHEGARAEHEChSE SEE DESH BDEEE tum 


oo PPR UH PAHO Pe Dee $195 10 


CB$ — Contigurabla Business Systom № a compre: 
hanasive set of programa for defining custom dala ев 
and application syatome without using à program- 
ming language such as BASIC, FORTRAN, etc. Mul 
liple key telds for sach dala fila nro supported Set-up 
program customizes systam to user's CAT and printer, 
Provides fast and easy inieractivo data entry and 
rotrieval with transaction processing. Дорон ganara- 
tor program does complex catculalions with alorod 
and дотри data, record selection with multiple ori- 
taria, and custom formats Sample inventory and mall- 
ing list systems included, Мо support language re» 
quired 921957640 


PERRO RK Ree kerr ew ami nnwtetere 


MICRO DATA BASE SYSTEMS 


O HOBS — Hisrarchica! Gata Base System, CODASYL 
oriented with FILEs, БЕТ», RECORDs and ТЕМЕ 
which aro all user delinad. ADD, DELETE, UPDATE, 
SEARCH, and TRAVERSE commands supported 
SET ordering № sorted, FIFO, LIFO, паж or prior 
Ono to many set relationship supported. Road write 
protection al the FILE loveli Supports FILEs which 
orlend over mutipie floppy or (ш disk devices 


О MDBS — Micro Dala Base System. Full network data 
base with ай Каін of nius mullbtevel read’ 
write prolection for FILE, SET, RECORD and ITEM. 
Explicil taprosantation of one to one, ола (о many, 
many 15 many, and many 10 one BET полах 
Supports multiple owner and mullipla rocord types 
wilhin ЗЕТ. HOAS files ara fully compatibla. 


g нраб-2в0 vert ony HZIZIZIIZETIIE revue MeO T T. * 


O MOBS-ZIO version ............... 87505 
BOBO version avallabie al $75 


When ordering, specHy one of tha language intar- 
faces listed below, Addillonal languaqe Interfaces 
avaHablo at Ита of purchase for $100 or $125 il 
purchased infer, 


e Er impe ap мып 
ü * ic 
ace manual. Manusis are availhble E. uos 
lowing Microsalt Lengua pea; 


1) MBASIC 4.51, 2) BASIC-A0 5.0, 3) Compiled BASIC 
Br РОАТВАН-80, 4) COBOL-B0. Б) пенье" МИ 
аа. Ч ü 


um um uum NNNM BEES NEN NR ee (dim unm es es ND ndi 
MICROPRO 


Г} SUPER-SORT | — Sori, merge, extract ulllity аз пур. 
(D lute executable program ог linkable module in Micro- 
Soft formal. Sorts lined ar variablo rocords with dala 
in binary, BCD, Packed Decimal, EACOIC, АЗСИ, 
floating & fixad point, exponential, field justified, elc. 
Even variable number of fights per racord! . 42251625 


Г] SUPER-SORT И — Above available as obsolute 
(Dgram опу... ...... $1 


Г] SUPER-GORT Ш — Аз |1 wilhoul SELECT/EXCLUDE 
a, $128/$25 


$*9v*t4otüi»» "àt4deatbsRhned4pédhórütrr онаа 


зела tired Eb о отрар еа иь%®ь ы + 


к уж 416984445 64--4 


С] DATASTAR — Professional forms control miry and 

(D display aystom lor kay-io-disk dais capturo, Manu 
driven with built-in learning aids. input field verillca- 

ml fion by fangih, mask, altribute (Le. upper саво, lower 
К саве, numeric, muto-dup. ate} Built-in ardhmatic 
N capabilites using keyed dala, constant and derived 
values. Visual feedback lor ease of forms design 

Files compalible with CP/M-MP/M supported lan- 
guages. Requires 32K СРАМ ...,...... -S380835 


Г] WORO-STAR — Menu driven vious! word processing 
(i) system for use with standard terminals Tesi formal. 
ling perlormed on screen. Facilities for tex! paginate, 
page number, justily, center and underscore Liner 
can print one document while simulianaously editing 
а second Edit faciHties include global search and 
replace. ReadA^Wriln to offer text files, black move, 
ate, Requires CRT terminal with nddrossable cursor 
pesitioning Sh ee ee ee а чаяния 3445440 


O WORD-STAR Customization Motes — Рог sophigticated 
usor who do not have one of Ihe many standard 
farming] or printer configurations in the disiribullon 
version Of WORD-STAR ................... ASSES 


WORD-MASTER Tex! Editor — In ong mode has supor- 
tet of CPA's ED commands inet global sasrch- 
D ene teplacing, forwards and backwards In file in 
vi mode, provides full естеп odilor far veers wilh 
serial addrassabur-cursor terminal .... ...8145/$25 


TEXTWRITER 111 — Text lormatior to Sedi peo pagk 
nale letters and cihor documenta S | features 
includa insertion of tox! during «кесип trom other 
disk [ies or consol, permitting recipe documents 
10 be created from linked Iragmonts on othar flies. 
Has taciliiies for sorted index, lable ef conlenis and 
footnote Insertions, {йеп far coniracte, manuals, etc 
Now compalible with Electric Panci" propared юв. 
SASHA PSR STARE ETE Rete te „АВ 


Plow- а мйаёйек | 
облика „слое j 
BASIC P LACE 


GENERAL LEDGER — Records detalls of all (nancial 
tranzoclions. Сопогаша a balance sheol and an in- 


SMAL/SO Struclurad Macro Assembler Language — screen iz. No programming experience needed. come simimment Flexible ond adapiable design ler 
Pack&go of powerful general purpose igxt macro aon program directly compiled by STANDARD CIS both small businesses and itmi perterming chant 
processor and SMAL struciured language ler. DOUBT agar. a ai j шоор services. Produces reports as follows: Trim 
SMAL is un assembler language with iE THEN- SÉ, Prices andapeciiications subject to change without notice, Balance, Tranmaction Алима. Balance Shoal. Prior 
LOQP-REPEAT-WHILE, "DÉ-END, BEGIN-END con- Year Comparative Balance Sheol, Income Siísismoni, 
Wil" uc Leite ишы» uc аан ERA .. ТЕНМЕ Prior Your Comparative Income Stalament and De- 


ратитыпї Income Slatements. interaciree wiih other 
PEACHTREE accounting packages. Supplied In 
source code fo Microsoft BASIC оли 


Мо Аде) (tu Ани, 


Lifeboat Associates, 1651 Third Avenue, N.Y., N.Y, 10028 (212) 860-0300 Telex: 220501 


Pee ae = - 
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The Software Supermarket it я adamak of Lianos! Associates 


Sather 
wath | Мы! 
Nd 
[Г] ACCOUNTS PAYABLE — Tracks curren! and ager 


@ payables and incorporsias à check wriling ига. 
f Матайзв a completa vendor о with Information on 


k*k kk kr wx 


purchase ordera and discount terms as well as active 
account Atlus. Produces reporta аз follows: Open 
Voucher Reporl, Accounts Payable Aging Aapor and 
Cash Requiremonts. Provides input lo PÉACHTREE 
General Ledgnzr Supplied In source code for Micro- 
БОЙ BASIC жетт he 0/$30 


ACCOUNTS RECEIVABLE -- Generales invoice magis- 

| юг and complote monthly slatirmenis. Tracks currant 
4 ond agod racelvables. Maintalns customer fils includ- 
Ing credit ичеге and account status, The cur- 
reni afalus of amy customer àáccauni is instantly avail 
mbht, Produces горох as iol awe: Aged Accounts 
Recelvgbie, Invoice Resgistar, Payment amd Adjust. 
ment Rogistor and Customer Account Status Repert 
Provides Input 10 PEACHTREE General Ledger. Sup- 
plied in source code for Microsoh BASIC . .$880/$30 


[] PAYROLL — Prepares payroll lor haurky, salaried and 
commigaioned amplayeos. Ganetalas monthly, quar- 
loriy and annual returns. Prepares employed W-2's. 
Includes lables for federal withholding and FICA as 
well as withholding for al 50 states. plus up (о 20 
Сез. from pre-computed or user generated tates, 
Wil print checks, Payroll Rogister, Monthly Summary 
and Unemployment Tax Report. Provides inpul to 
PEACHTREE Goneral Ledger. Supplied In source 
code for Microsol! BASIC „инь rruaren: $8930/$30 


IMVEHTORY — Mainialna detailed Informallon on 
G each inventory làm Including part number, deserip- 
Ф Поп. unii of measure, vandor and reorder dals, Ном 
activity and camplele Information on currant Кегл 
coats, pricing and seles. Produces reparla as Госа: 
Physical Inventory Workshesl, Inventory Price List. 
Caparimenial Summary Аеро, Inventory Status Aà- 
port, The Reorder Report and the Parlad-Io-Dala and 
eor-to- Date — Supplied in source code Гог 
Microsoft BASIC .,, 511907630 


жета ия финна КЕЦ кла 1 


жауда нава аана од к 


GHAHAM-DORIAN SOFTWARE SYSTEMS 


E Comprehensive accouniing soltware writien In 
CBASIC-2 and supplied in source code. Each sofi- 
мого package can used as a stand-alone вунат 
? or Intagratad with Ihe Gonera! Ledger foc eulomatic 
posting la ledger accounts. Requires CBASIC-2. 


GEHERAL LEDGER |... ........,.... — $895/$35 
ACCOUNTS PAYABLE ....... РРТС. $383/355 

COOUMTS RECEIVABLE + ‚ SIRS 
INVENTORY SYST coors 65807535 

СВ COSTING ..., ill eee eee ee ns SSS 
APARTMENT MANAGEMENT ............$580/235 
CASH REGISTER ...........„..4.4,.-.®5ЙП/$45 


POSTMASTER — A comprehensive package Гог mail 
lis malnienance thal ig completa menu debian, 
Fostures incluga d record extraction and label 
production. А form leller program is Included which 
provides noat онога on aingle ahset or continu- 
cus forms. Compatible with МАС (ies. Roguites 
GB е re an a ere ee $15035 


STRUCTURED SYSTEMS GROUP 


GEHEAAL LEDGERA — Inieractive and flexible үт 
providing proof and герогі outputs, Cusiamization of 
COA craated Interaciively, Mulliple branch account 
ing celars, Extensive checking porlormed ot data 
aniry for proof, COA correcinass, etc. Journal entries 
may be baiched prior to posting. Closing procedura 
&uiomaticaliy backs up Input Mias. Mow includes 
Statement of Changes іп Financial Position. Requires 
CBAS 31250425 


2 mmu en bhater rere ene TEE hee pas 


O ACCOUNTS RECEIVABLE — Open liam system with 
$ output for infernal agad reports and cusiomar-ori- 
eniod siatarment amd billing purposes. Ол-Шіпо En- 
ulry permits Informetion 157 Gualomer Service end 
Groat пре. e ar Ta Pll pae gc E? 
de bri systems used. Медигавз К 
*-€wà P n6 56591 F "жанр S ee... 177 
" ACCOUNTS PAYABLE — Provides aged sigtemanis 
of accounis by vendor wiih check wriling for selected 
|nvcicas. Can be usod alone cr wilh Genpre! Ladger 
and/or with NAC. Roquires CBASIC:2 .... 81 5 


О PAYROLL — Flaxible payroll system handles weokly, 
1 bi-weekly, seml-monithly end monthly payroll periods. 
Tiga, bonuses, relmburaemonts, advances, sick pay. 
vacalion pay. and compensation lime ага all part of 
{Вв payroll rocords, Prints government raquired perl- 
edic reporla and will post to multipla 589 General 
Ledger sccounts. Requires CBASIC-2 end 54K of 
memory „....... + 61250752 


(NYENTOAY CONTROL SYSTEM — Performs conic) 
luncilons of adding and depleting siock items, add- 
Ing new Пета and dateling eld ilama Tracks quenilty 
ol ems on hand, on order and backordered. Op- 
Нога! hard сору audit trait is avaliable. Reports In- 
clude Mosler iam List, Stock aan; Siock Valya- 
lion and Fo-order List. Raquiras CBASIC-2 $1250/325 


CI ANALYST — Custamized data елігу and reporling sys- 
$ Imm. User spácHles up іс 75 data Hams per record, 
Intarsgctiya dala eniry, retrieval, and update facility 
makes [niormalion management sasy. hisilcatad 
героі generalor provides customized reporte waing 
salaeled records wilh mulliple imvel break-points for 
summarizallon. Requires п disk sor utHity such as 
QSORT. SUPER-SORT er VSORT and CBASIC- 


Фета Bb NR вихре рим ри REE ES рая operat ($15 


[3 LETTERIGHT — Ргодгот to create, adit and (уро 104- 
ters ог alhet documents. Has facilities Io enler, dh- 
рву, dalsia and move text, wiih good video screen 
pro»nniaiion Designad lo integrate wilh MAD for 
form letter maliings. Requires CHASIC-2 -.$200/$25 


O NAD Маты and Addresa selection вузів — Interac: 
live mali fist creatlon and maintenance program wilh 
ошри as full reports with referenco dala of resiricked 
Information for mail labels. Transfer yale fer tx- 
таст and папаг ol solected records io creeie 
new Шея. Roquiras CBASIC-2 pionta 


Г] QSCAT — Fast sorn/merge program for files wilh Mead 
record langlh, variable fiel length Information, Up 16 
va secending or descending Еш back-up af 
input files created ~, etree 51007020 


NEW! NEW! NEW! 
NEWSLETTER 
FROM LIFEBOAT 


» Latosi Version 


Peete ove #44 ‹-- 5 


—=4 


Numbers List 
и Soltware 
s Update on M 


CP/M Users Group 


e The Grani 2050 Speaks 
Cui from Behind ihe Scones 


$18 ppd. for 12 issues (U.S,, Canada, 

Mexico). Elaewhere $40, 

Send Chack to “Lifelines,” 1651 Third Avenua, 
New York, N.Y. 10028 or usa your VISA or 
Mastercharga—cali (212) 722-1700 


сер! © 1980 Lifeboat Associates. No 
port 


on of this advertisement may be герго- 
duced without prior permission. 


CONDIMENTS 


Г] HEAD CLEANING DISKETTE— Cleans the drive Read’ 
Write hoad In 30 seconds, Olaketts mbsorbs 10040 
oxide particios, lingeiprints, and ether foreign parti- 
clos that might! hinder the performance of the drive 
head, Lasts al koast 3 months with dally use. Specity 

т 


or В", 
ee $20 earh/$55 fer 1 
С FLIPPY DISK KIT — Template and Instructions to 


тоду single skied 5%” claketios for изв of second 
side In alngle sided dilees ..-..-- р ote $12.50 


qian) е Owen ечат Pere . т 
5", Rings only ана TM" 17.95 
де ROSCOE COTE ктен OOOO IC 3185.95 
8", Rings езү FAP SNAPPER REP eer eet ke 60.05 


O PASCAL USER MANUAL AND REPORT — By Jenaan 
and Wirih, Tho standard texibogk on the language. 
Recommended Гог usa by Разса, Pases and 
Ризса!!МТ ОГВ Laisser nents $12 

CI THE C PROGRAMMING LANGUAGE — By Karnighan 
and Ritchie. The standard textbook on Ihe на бе. 
Aacommendad for use by ADS C, Iny C, and uL 
smithy C Шага онтон ена онна 312 

O STRUCTURED MICRCPROCESSOR PROGRAMMING 


ahaa 


O ACCOUNTS PAYABLE k ACCOUNTS RECEIVABLE— 
CBABIC — Ву GabornefitcGraw-Hill ...........$02® 


C] LIFEBOAT DISK COPYING SERVICE — Transfer data 
of programa from one media format to enother et & 
тайбага!а COS аана не ПОТ BES 


tok КЖ Ж у і 
Hearty Appetite. 


"CP/M and MP/M are trademarks of Digital Assserch. 
Z60 ls а trademark of Zilag, Inc, 
UNIX |3 a ltedemark ol Beli Laboratories, 
WHATSIT? 1з a trademark of Computer Headwaro. 
n Lab Panci? |8 а iradamark сі бсле Shrayer 
ware, 


ТАВ:60 is в trademark ol Tandy Corp. 
Pascal/M ів в iradamark of Sorcim. 


tRacommended sysiem configuration conaisis of 48K 
CP/M, 2 full aiza disk ivag, 24 x 60 CRT and 132 
column printer. 


@ Modified version avaliable for uas wilh CP/M ав Im- 
píemanted on Hoath and TRS-BO Model | computa. 


(© User icense agreement dor ihia product must be 
signed and ralumed lo Lifeboal Associalem before 
shipment may be тайа. 


OD This product tacluces‘eXcludes the languages manual 
recommenced In Condimants, 


= numbar of ОР/М ayalam mual bs supplied wilh 
обага. 
@ Requiras 260 CPU. 


Ordering Information 


MEDIA FORMAT OADEAING CODES 
When orang, fesse spacy format code, 


ЦЕЕВСАТ ASSOCIATES MEDIA FORMATA LIST 
Diskette, cariridge disk and cartridge lapè formal codes to be speciiied 
when ordering software for Нате compuler cr disk systems. All golhware 
products have spacilio requirements in Теги el Hardware or воне 
ue such а MPU typa, mamary site, support operaling вумет or 
Bnpgu&Rpe,. 


бернн ылыа Forme! Cada Computar epee Formal Cade 
PIDE NU saarena Ges WITS $200 ASIA Double Denahy ана RE 
ЕИО d basch Machines É” ............ A 
Apple + стоны! Sof Card ....... Ra Fiesqaich Machinag SU" ...... аң 
BASF Буин 7100 ......,........Й2 ТСТ g3 
Bleckhrek Single Очаи... ...... оз BO Bystama B” |.................. Al 
Blaekhawk MIeroporg Mod || .,....02 BD уатан eroe AA 
ODS Venails 38 ......... eee al Бетеге! annaas, Вее Enldy Sorcarar 
COS Уагвеніа 4 TEL ELPA вы 


Т METPPRREITTT TITLED ITI Al 


\кья=п=лчеег»инегу» чч 


Gromameo Бурий 1 .............. АІ" H 
Cromamed 220 .,...,...+444›ь4444 Пя ТЕ! ЕИ” Е - 
СЕЗМ BACKUP HIPH) ............,Т!@ Ж м Г К ГҮЛҮ д?" 
ЧИШ „нч Кала E nami Аі" Thimkurtoysn ......... Morrow Dacus 
Digi-Log Mieri 11 ............. AD TAS-30 | № таалаа іза 
Digital! Microtpulums .. — ы TAR Model 1 + PEO Freedom .,. PN 
peus. ee Set Morrow Diseus TAG-@ Model | + Micromelion ,... Ad" 
Durango FBS Lucii nha TABS Mode! | + Omitien ES" ,, RM 
"©. т pote M TAS Model | + Cunlkron №" ....À1 
Рг сайга. coo iei» wd AT TAB Modal 1 + Shulfiabsard В .A1 
Baldy Sorcerer + Оаро CPi. Ot ТА Ей Мен ||..................А1” 
Езїдү Borcarer + Бару CPIM .....04 УИ oe ee Enn ВМ 
Маат НИ + HYTIBH .,........... Маски ME э, анна а я ай аааз К 
Meath 88 + Lifsboar СРАМ ,....... Ра Werle „nasaan Bea COS узана 
Hash i8 + Mignolla СРМ ......, PT Vise VI STA" Angie Danay ,... Pt 
Нине H ..--- Баа Prano Тка Viva V200 1%" Douwe Сену ‚Ре 
ИЙНИ ык якы лава ваня Bee НОЧЬ ian Xenhh TH + УМ СРГЫ ...... Ра 
ICOM 241! Micro Floppy i... Tenth 200 + Magnolla СРМ ..... Р? 
ICOM Cah егег анастан 
ICOM 3812 А!” 


Чр рів отну disks ше 
euppllad Kr use жип Couba-Déedly 
ond бомбы да 8" айп неро formed 


МУ ХШ vcoroonuueitrr he pande ВА | 

be "mw wes - MORI Fore ага singe балапу with 
IMAI VOPR НИ (беу fiti at zara, 

АВА МОВЫ eee eee eee R ЖА media aurcharge oi $25 for orden on 
IMAA WOMB .............,......-А1!** тире férnai Tl and T? кы of (100 
ТРЕЕ See HEG Мыс ler ardens on diah icem DI and OF 
intel MOS Elngia Gandy .......... AT тй! ba added. 

fen japo tists сла ды ри пи сі а eats lt uper 
{мас Фирера DOS J.X ......ЙК Penis OAM M ным beds 
colin bait Co ымны ыдын eti ar for wey ратысмівг aquipmeni. 

HO PET Pà 

Micronic {Басар ТАЗ Бира) Al" 

Mirippalla Mod Deedee DI 


ОТРЕЧЕ 
eon one nan cm iene nn 
Hanh Mar Singita Села ioo i 


Pet hand a Rhee eee 


РЕС 2000.........-з-..--+- t 
Piotesact Tachnology Helioa п... „82 
RAIA Sirga Deni ..... eee PR 


Prices F.O.B, New York. 
Shipping, handing and C.O.D. 
charger ozira. 

Manus! cost applicable абагын. 
price of subsequent solbware 
purchase. 

The sale ol each proprietary 
süflware package conveys & 
icange for uso ол one 

System бшу. 


| Майы 


space for comments costly in disk 
space and load time, discouraging 
good program layout. For these 
reasons, there is increasing interest in 
changing to a directory file system. 
Perhaps it will be written on top of 
the screen system currently in use. 
The most important criticism of 
FORTH is that its source programs 
are difficult to read. Some of this 
impression results from unfamiliarity 
with a language different from others 
in common use. However, much of it 
results from its historical develop- 
ment in systems work and in read- 
only-memory-based machine control, 
where very tight programming that 
sacrifices clarity for memory 
economy can be justified. Today's 
trend is strongly toward adequate 
commenting and design for readabili- 


FORTH benefits most from a new, 
different programming style; tech- 
niques blindly carried over from 
other environments can produce 
cumbersome results. Most FORTH 
programmers seldom use named 
variables; they use the stack instead 
so that the implicit commenting nor- 
mally available through choice of 
variable names is only provided 
through comments and user-defined 
operation names. Single definitions 
that would have more than about 
three unrelated numbers on the stack 
at any one time are best split into two 
or more operalions; most program- 
mers learn to keep their definitions 
short. 

FORTH  enforces extreme 
modularity, so the decomposition of 
each task into component parts is 
critical. Top-down design is especial- 
ly important. Large jobs should be 
written as application-oriented 
libraries of operations to make team- 
work and maintenance easier. A 
much larger fraction of the total pro- 
gramming effort is spent on design, 
with less on coding and debugging. 
For these and other reasons, FORTH 
creates its own issues of style, which 
are only beginning to be explored. 


А Taste of FORTH 

FORTH is an interactive language 
best explained by example. Because 
of this, a series of listings (listings 1 
thru 10) with fairly detailed explana- 
tions make up the rest of this article. 
In the listings that follow, underlining . 
denotes user keyboard input. 
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FORTH uses punctuation in some of its 
words, which makes representing them in 
text a difficult problem, For example, one 
FORTH word is ("), which could be taken 
to mean one of several character combina- 
tions, (For your information, the word has 
three characters and is made from a left 
parenthesis followed by a double quote 
mark and a right parenthesis.) 

To decrease the chance of confusion 
while trying not to clutter text unnecessari- 
ly, we will sparingly use braces, { |, to 
isolate the character string within as a 
FORTH word or phrase. (For example, the 
above word would be written ( (") ) ) 
Braces will be used only under the follow- 


phrase of FORTH words (eg: { 26 
LOAD } or { 35+ }) 
with the FORTH words { . } (peri 
{, } (comma), { : } (colon), ( ; ie 
(semicalan), { ? } (question 
mark), {I} (exclamation 
point), { ' ) (single quote mark), 
and ( " } (double quote mark) 

@ with any word using the above punctua- 
tion marks (eg: { $. } or ( ." Y ). 


All other FORTH words will be set apart 
by a space on either side of the word. So, in 
this and other FORTH articles in this issue, 
braces will always signal a FORTH word or 
phrase. The braces are not part of the word 


ing situations: 


€ when the material being quoted is a 


Гавана 
ЕТІІТТІТЕ 
TTTETTTITRI 
A 


азаа ма 
ALLL TT pees 
Ine Lee - 


чење 
РЕ aa 


C1-8080 64K x 8 


or phrase, and FORTH words will never 
use braces within the body of a figure or 
listing....GW 


64KB RAM MEMORIES 


LSI-11 - $750.00 @ SBC 80/10 - $750.00 
S-100 - $750.00 © 6800 - $750.00 © 6800-2 - $995.00 


С1-6800-2 — 16KB to 64KB. Plugs 
directly into Motorola's EXORciser | or 
Il. Hidden refresh up to 1.5 Mhz. Cycle 
stealing at 2 Mhz. Addressable in 4K 
increments with respect to VXA or 
VUA. Optional on Board Parity. 64K x9 
$995.00. 


С1-$100 — 16KB to 64KB. Transparent 
hidden refresh. No waitstates at 4 Mhz. 
Compatible with Alpha Micro and all 
Major 8080, 8085 and Z80 Based S100 
Systems. Expandable to 512 K bytes 
thru Bank Selecting. 64K x 8 $750.00. 


С1-1103 — 16KB to 64KB on a single 
dual height board. On board hidden 
refresh. Plugs directly into LSI 11/2, 
H11 or LSI 11/23. Addressable in 2K 
word increments up to 256 K Bytes. 8K 
x 16 $390.00. 32K x 16 $750.00. 


С1-6800 — 16KB to 64KB on a single 
board. On board hidden refresh. Plugs 
directly into EXORciser | and compati- 
ble with Rockwell’s System 65. 
Addressable in 4K increments up to 
64K. 16K x 8 $390.00. 64K x 8 $750.00. 


С1-8080 — 16KB to 64KB on a single 
board. Plugs directly into MDS 800 and 
SBC 80/10. Addressable in 4K 
increments up to 64K. 16 KB $390.00. 
64K $750.00. 


Test and burned-in. Full year warranty. 
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Computer Products Division 
31352 Via Colinas ө Westlake Village, СА 91361 e 213-991-2254 


Circle 70 on inquiry card. 


On the Necessity of Using 
Camera-Ready Copy 

Examination of listings 1 thru 10 wiil 
reveal a variety of typefaces used. This 
variety is present because each listing 
was created by the printer of the 
system producing the listing. Such 
listings are called camera-ready copy, 
which means that we can reproduce 
them in BYTE without inadvertently 
adding the errors that creep in with the 
retyping of a listing. Contributors to 
BYTE and onComputing are strongly 
encouraged to submit camera-ready 
listings made with a fresh ribbon, since 
this helps us to improve the accuracy 
of the article. 


Listing 1: FORTH as a calculator. FORTH 
is easy to approach because it can be used 
as a calculator. Here, the programmer has 
not defined any new operation but has 
used addition, multiplication, and print 
(the dot means print). These are three of 
about one hundred operations that are 
available when FORTH first comes up. 
Programming consists of defining new 
operations which can be custom designed 
for a particular task or a particular 
industry. 

FORTH uses postfix (also called RPN or 
reverse Polish notation) arithmetic, which 
is best known from its use in Hewlett- 
Packard calculators. In postfix notation, 
the operations are written after their 
arguments, not between them. The text of 
this article shows how postfix notation 
works, using a data structure called the 
stack, and it — the formulas in this 
example. 

Postfix ванна, which does not use 
parentheses, is more general than 
ordinary arithmetic notation, Its biggest 
advantage is that it greatly simplifies the 
writing and calling of subroutines. 

In these examples, underlining indicates 
what the user has typed on the terminal. 
FORTH does not process the line until 
you type a carriage return. The OK 
prompt means that the system has com- 
pleted its work and is ready for new input 
from the user. 


Listing 2: Changing number bases. 
FORTH can work in different number 
bases and can change any time, so it 
serves as an octal/hexadecimal/ 
binary/decimal calculator within the 
limits of 16-bit numbers (or 32 bits for 
double precision). The FORTH word HEX 
converts FORTH into a hexadecimal 
machine, and all numbers are printed in 

Listing 2 continued on page 112 
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TA PROGRAM 
FOR YOU! 


The new computers are showing off. 

Over $50 million worth of equipment in over 100,000 

square feet of space, including the latest software and hard- 

ware for business, government, home and personal use. Every- 

thing the NCC show has and more will be on display, and you can 
buy It all right on the spot. 

Computers costing $150 to $250,000, mini and micro com- 
puters, data- and word-processing equipment, telecommunica- 
tions, office machines, peripheral equipment and services from 

leading namas in the industry like IBM, Xerox, Radio Shack 
and Apple will all be there. 
There'll be conferences on business uses of small to 
medium sized computers, and how to make purchasing 
evaluations. 
There'll be robots, computerized video games, 
computer art and computer music. 
Everyone from kids to people who earn their liv- 
ing with computers will have a great time at the larg- 
est computer show ever organized in each region. 
Admission for adults is $5. The public is 
invited, and no pre-registration is necessary. 


, 
^ 
3 
ы 
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THE Don't miss the computer show that 
MID;WEST mixes business with pleasure. Show 
COMPUTER up for the show. 
SHOW — THE 


MID:HTLRNTIC 


CHICAGO 


WASHINGTON, D.C. 
D.C. ARMORY/STARPLEX 


THURSDAY-SUNDAY 
SEPTEMBER 18-21 


11 A.M. TO 8 РМ. THURS.-SAT. 
11 A.M. TO 5 PM, SUN, 


LAS IS ee пФ чай Sg E RERBA ILLE ar p r и e o a ИЦ 


Produced by Nationa! Computer Shows, 


McCORMICK PLACE m EFS N 
THURSDAY-SUNDAY SHOW 
OCTOBER 16-19 BOSTON 


HYNES AUDITORIUM 
PRUDENTIAL CENTER 
THURSDAY-SUNDAY 


NOVEMBER 20-23 
11 A.M, TO 9 PM. THURS.-SAT. 


11 А.М. TO 9 РМ. THURS.-SAT. 
11 A.M. TO 5 PM. SUN, 


824 Boylston Street, Chestnul Hill, MA 02167. 
Teiephone (817) 739-2000. 


Please send me: 


11 A.M. TO 5 PM. SUN. 


Oa ae аак ае | 
w ч» Ф= жї —€-- oe m e md. 


A E A. GE Ce 4A $0 SS D QUO ^D 6 ÅD Фр = dO оь жи ы» QS Qu Qe > >< 4. QU AU. сь ш» тз 


aduit tickets at $5 each. і have enclosed the proper amount of $ 
О information on the show's conference program. 
D Hotel registration information О Exhibitor rental information 


Please print: Name 


Addrans 


quam «mmm mm ашын» яш аш UD: UD CUIU ARR 
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Circla 72 on inquiry card. 


Books 


Care and Feeding of ihe Commodore PET 
Eight chapters exploring PET hardware Includes repair and interfacing in 
lormation Programmung tricks and schematics 
Drder №. 150 


BR Microsofl BASIC Reference Manual 

Aulharitative celerence manual 109 the orginal Microsoft 4K and 8K BASIC 
developed for Altaw and later computers including PET, TRS-80, and OS! 

051 owners please take noie! 

Orde; No, 151 

Expansion Handbook for 6502 and 6802 
(S 44 Card Manual) Describes all of the 4 5 1 6.5 44 pin 5-44 cards mel 

RAM, ROM, dig. 1/0. MUX/A to O. EPROM Prag. etc With schemalics and 
lunci descrplons A must for every KIM, ЗУМ and АМ owner. 

Order No. 152 $ 9.95 


Miccocomputer Application Motes 
Reprint of Intels’ most important application notes, including 2708, 8085. 
8255. 825] chips. Very necessary for the hardware but 
Order No. 151 


Campiez Sound Generation 
New revised apphicatians manual lor the Texas Instruments SN 76477 
Complex Sound Generator Снсуй board avaitable ($8 95) 

Order Mo, 154 $ 6.55 
Small Business Programs 

Complete programs lor the business user Maring List, Inventory. Invoxe 
Унтё and much more Introduction into Business Applications Many 
hslings 

Order No. 156 


The First Book of Ohio Scientific, Vol. | 
Contams an introduction ta personal computers and describes the Ohio 
Scanhtic Line Contains explanalory diagrams bloch, hook up. expan 
SHON, kucks hinis and many interesting listings. Hardware and software in 
formation nol previously available эп one compact source 192 pages 
Order №. 157 $ 7.9 
The First Book of Омо Scientific, Vol. I 

Vol. И contains very valuable information about Oha Scientific microcom 
puler systems Introduction to 0$-650 and 0565 U. networking and dis 
плей processing. systems specications business applications hard 
and software binis and tips 

Ürder №. 158 

Mailing List Program for Challenger С1/С2 8K 
Order Ме. 2004 . Personal Version 

Order Мо. 2005 - Business Version 


Омо Scientific Expansion Information 
Conversia of СІР (Cassette) to 52x26 display Detailed step by step in 
strucbons igt daubling the СІР speed and display sue! 
Order Ма. 1105 

Importani Software tar СВМ 16K/32K 

Most powerful Editor ‘Assembler 10: Commodore СВМ 16/32K on casselle 
Very last— Editor divides screen into 3 parts Scrolling Tesi window, 24 
drecli commands 19 serna! commands. status and error messages As 
sembler can be started daectly trom the editor or from the 11M monto 
Translates ил three paises Jan error is encountered. automatic return to 
ihe editor Cassette mih DEMO 

Order No. 3276 

ATTENTION APPLE USERS 

Same as above lor Apple I or Apple 11 plus 
Order Ма. 3500 


MONJANA/] makes Machine Language Programming easy! 

In every Commodore CBM there и a spare ROM sochel waiting for its 
MONINAI The new MONJANA/] Machine Language Monitor in ROM 
offers mote user guidance and debugging aids than any other monitor 
available today Iiis sndrspensable dor anyone intending m take tull ad 
vantage of (he computers features Trace link disassemble dump. reto 
fale hne assemble and much mote [very command lunction has de 
mand printoul option Price wmcludes extensive manual 


$ 9.95 


$14.90 


$ 7.95 


$ 9.95 
$ 9.95 


$12.00 


$69.00 


$89.00 


Order Mo. 2001 


JAMA-Monitor on cassette for ihe PET 
Simlar 10 МОМЈАМА very powettul 
Ovder No. 2002 


SORT O EE Fe deae ы rie e окр nmm а КА Ba SE te ууф ee Ча а кти щ шок 


ELCOMP PUBLISHING Inc. 
3873-L Schaefer Ave Chino CA 91710 


Please send me the books solteare indicated below 

| Г] tenctose $ ыы — send postpaid 
Ll Send COD ($5 estrai 
0 Charge my Cl viSA 
Acct No 

| фаш date _ 8 
Book Nu 


Г] Mastercharge 
Signature — 
Book No 


Software No 


[1 үү» subsCiption 16 | LCOMP Mewslarer $9 #0 
Name Phone 
Address 


City Stale iw 


CA add B^ sales tas We also accept Euroschech. All order, ошічафе USA 
Must add 157. shipping 
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Listing 2 continued: 

hexadecimal until some other operation 
changes the base again. FORTH always 
begins a session in decimal radix. 

The operations DECIMAL and HEX are 
built into the system; OCTAL , 
BINARY , and TRINARY (base 3) are 
not, So when OCTAL was first used, the 
error message { OCTAL ? } indicated 
an undefined word; that is, the system did 
not recognize the word OCTAL . In the 
next line, the user defined OCTAL (line 
6). This example illustrates FORTH's 
extensibility; users can extend the 
language to include new operators. 

Incidentally, the second error message 
{ 12885 ? | in line 12 resulted because 
the system was in binary (from the line 
above), and, in binary, numbers must 
contain only the digits 0 and 1 , so 12885 
was not recognized as a number. It was 
treated as a word, and, because there was 
no operation named 12885 , the error 
message was generated. 

OCTAL and the other number-base 
operations work by giving a new value to 
BASE , a variable used by the system. 
Defining new operations is more fully 
explained in listing 3. The { ! | operation 
(store) is explained later. 

Number bases only affect input and 
output. All internal computation is in 
binary, so there is no speed penalty for 
using nondecimal numeric bases. 


HEX OK 

ЗВЕВ Са +. 3CBO OK 

25 2F * . 6CB OK 

DECIMAL 1348 HEX . 544 OK 


DECIMAL 1348 OCTAL . OCTAL 7? 


: OCTAL A BASE |; OK 
DECIMAL 1348 OCTAL ‚ 2504 OK 
DECIMAL OK 

: BINARY 2 BASE |; OK 


: TRINARY 3 BASE Т; OK 
12885 BINARY . 1100001010101 OK 


12885 BINARY . 12885 7? 
DECIMAL 85 BINARY . 11001001010101 OK 


DECIMAL 12885 OCTAL . 31125 OK 


DECIMAL 12885 HEX . 3255 OK 
IMA IRINARY . 122200020 OK 


DECIMAL -12885 TRINARY . -122200020 OK 
DECIMAL OK 


NUMBER N TRUE BRANCH. 
ON TOP IS TESTED EXECUTED IF 
OF STACK HERE LE EU 


FALSE BRANCH: 
EXECUTED IF 


| 1 
| 
! ELSE р E |! 
| l N=0 


| 
| 
| 
| 
| 
| 
| 
L 


| | № 1$ ASSUMED 


| 
СГ TO ВЕ ОМ ТОР | 
| OF STACK | 


FALSE (=0) 


(b) 


Figure 2: An explanation of the 
IF ... ELSE... THEN construct. (See 
listing 4.) As shown in figure 2a, the por- 
tion of code executed depends on the 
value of the number on top of the stack 
when the word IF is encountered. If we 
call this number N and say that the 
number has a boolean value of true if its 
numeric value is nonzero and false if 0, 
then figure 2b gives the equivalent con- 
struct to figure 2a in conventional 
flowchart notation. Here and in figures 3 
thru 5, the dotted box indicates the boun- 
daries of the construct (as opposed to 
values assumed to be on the stack). 


Listing 3: Defining new operations. Here, a new operation CUBE is created. CUBE 
replaces whatever number is on top of the stack with the cube of that number, The 
statements within the parentheses are comments. 

The colon, | : |, begins a FORTH word definition; the word following it is the name 
being defined. Semicolon, { ; |, ends the definition. 

The new word CUBE will first execute DUP, which duplicates the number on top of 
the stack, making a second copy. The second DUP leaves three copies. The first * causes 
the top two copies to be replaced by the square of the number; the next * computes the 
cube, and then all three copies of the original number are gone, leaving the cube of the 


number on top of the stack. 


This colon definition shows one of several! ways to create new words in FORTH. 
Most words that appear inside the definition are compiled and not executed immediate- 


ly 


All words and numbers in FORTH are separated by one or more blanks (and/or car- 


riage returns), FORTH operation names can be up to thirty-one characters long and can 
consist of letters, numbers, or any other characters. For example, an operation name 
could be a number, or it could be nonprinting characters only. In practice such names 
are rarely used, but they illustrate the flexibility that is available. 


Listing 3 continued on page 114 


‘tutorial. Home energy management. 


(QU PUBLICATION 


| l onCo MPU 


COMPUTING 


_ GUIDE TO ORR] 


©, Appie, Sor 
a erc am =ч 


THE BINARY WOR 


Also.. 
№, PERSONAL 
COMPUTER DIRECTORY 


COMPUTER CLUBS: 
WHO NEEDS THEM? A on om 


h тыл h inore 


1980's a are ‚ already here) 

onCompnuting™ explains in nontechnical 
language what personal computers are, 
how they work, and how you can use 

them at home, for fun and profit. 


Don't let the personal computer 
explosion catch you off guard. Know 


Are you prepared for the explosive 
transformation? Right in your own 
home? Electronic mail. Personalized +. 
investment analysis. Foreign language 


Robots. Computer music. Secretarial 

service. Diet and menu planning. And 
ТОГЕ, ENO, TUQUE. what's happening and help make it 
onComputing™ the new McGraw-Hill happen! Prepare now for the exciting 
quarterly, prepares you for the future with a subscription to 
enormous changes coming during the onCompruting™! 


Call Toll-Free 
800-258-5485 l 


onComputing™ Subscription Dept. Р.О. Box 307, Martinsville, NJ 08836 


DOMESTIC subscription rate: 
О 9.5. 1 yr. (4 issues) @ $8.50 L Canada & Mexico, | ут. (4 issues) @ $10.00 


FOREIGN (to expedite service, please remit in U.S. funds drawn on a US. bank.) 
Г1 Europe (and ali other countries, except above), 1 yr. @ $12.00 — surface delivery. 


O Bill Visa O Bill Master Charge O Bill me (North America only) 


Card Number Expiration 


Signature 
Street/Apartrnent Number 


"Buissa20Jd 104 Syaam 8-9 Mojje aseajd 


City State/Province/Country Code 7B ар 


© onComptiting. Inc 1980 Ll и а пишешь... 


Circle 73 on Inquiry card. 


CHOOSE... 


Choose an Apple Desk 


A compact bi-level desk ideal for an Apple 
computer system. This 42" x 3174" desk comes 
with a shelf to hold two Apple disk drives. The 
top shelf for your TV or monitor and manuals 
can also have an optional paper slot to accom- 
odate a printer. 


Choose a Micro Desk 


Get your micro computer off the desk top and 
into the micro shelf under our Designer Series 
desks. Suitable for the North Star, Dynabyte, 
Vector Graphics, and Altos computers. The 
desks come in a variety of sizes and colors. 


Choose a Mini Rack 


Mini racks and mini micro racks have standard 
venting, cable cut outs and adjustable RETMA 
rails. Choose a stand alone bay or a 48", 60", 
or 72” desk model in a variety of colors and 
wood tones. A custom rack is available for the 
Cromemco. 


Choose a Printer Stand 


The Universal printer stand fits the: 


Centronics 700's Diablo 1600’s & 2300's 
Dec LA 34 T.I. 810 & 820 

NEC Spinwriter Okidata Slimline 

Lear Siegler 300's — Anadex 9500's 


Delivery in days on over 200 styles and colors 
in stock. Dealer inquiries invited. 


ELECTRONIC SYSTEMS 


114 


FURNITURE 
COMPANS 


17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: {213)538-9601 
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Listing 3 continued: 

This listing shows CUBE being executed frorn the terminal. It can also be used as a 
component in further definitions. A fundamental property of FORTH is that operations 
defined by users are indistinguishable from those which were originally part of the 
system, 


-GUBE N -» М. CUBE A NUMBER 
COPIES 


хз 


: DK 
5 CUBE . 125 OK 
“ЭН CUBE. -21952 OK 


HEX 17 CUBE BINARY . DECIMAL 1011111000011] Ok 


Listing 4: Conditional branching. The IF ... THEN is for conditional execution. IF takes 
one argument off of the stack; this argument is interpreted as a boolean or truth value, 
with 0 meaning false and any nonzero value meaning true. If true, any statements be- 
tween the IF and THEN are executed. In either case, execution continues after the 
THEN , which terminates the conditional. There is also an optional ELSE clause that is 
executed only if the argument is false. (See figure 2.) 

Here, the true-clause contains only one word, MINUS , but it could contain almost 
any FORTH statements, including other conditionals and loops nested to any practical 
depth. These statements run fast because they are compiled into a form of object pro- 
gram called threaded code. 

Incidentally, the FORTH word 0« returns a boolean value indicating whether its 
argument (the number on top of the stack) is less than zero. The DUP is necessary 
because 0< follows the FORTH convention that operations should destroy their 
arguments on the stack. MINUS reverses the sign of its argument (the top stack 
number). 

Items in parentheses are comments, The comment "М — > N" in the first line is to 
show that this operation takes one number off of the stack and returns one number to it. 
Perhaps the most important information to put in the comments accompanying each 
new operation is what arguments it takes off of the stack and what results it returns to 
the stack. 


|-> М. ABSOLUTE VALUE 
ET BOOLEAN, TRUE IF NEGATIVE 
E NEGATE THE NUMBER IF TRUE 


‚ 0K 
10 ABSOLUTE-VALUE . 10 OK 
-5 ABSOLUTE-VALUE . 5 OK 


Listing 5: The DO ... LOOP, a structured loop with a counting index. DO takes two 
arguments from the stack, the initial value of the index (on top) and the final value plus 
1. (See figure 3.) These indices are written in reverse order from most other languages, 
making the loop terminating value (which is more often passed as an argument) more 
accessible on the stack. 

CR simply performs a carriage return. In this example, the index values are literals (10 
and 0), but they can also come from variables or from computations of any complexity; 
anything that gets the indices onto the stack is legitimate. 

This listing also shows a timing benchmark; the word TIME-TEST does 30,000 empty 
loops. On an Apple Il running FORTH, TIME-TEST executes in less than 4 seconds. In 
Apple Integer BASIC (which is a fast BASIC), 30,000 empty loops take 40 seconds. 


BES =>, RINT ABLE OF CUBES OF Q- 


00 ( START LOOP) 
DR [ . I CUBE _ PRINT A NUMBER AND ITS CUBE 


LOOP — ( END OF LOOP 


729 ОК 
; TIME-TEST 30000 0 DO LOOP ; OK 


-LIME-TEST ОК 


The TO ORDER CALL (212) 687-5000 


OMPUTER FACTORY 


SUPE2BRAIN b NEW 80. Commodore Computer 


INTERTEC 
DAIA 


| Computers have virtually unlimitad business 


capabilities. Accounts Receivable, Inventory 
Records, Payroll, and 


other accounting 


CBM ene 16N & 32N 


COMPUTERS 
p^ Basic 4.0 ОЕ 
Operating АБСЕ 


Bytes Memory 
System © Level III 


ЫР, 


Operating 
Е i System 
32K $2795 е T solum by 25 line display dcr some 
Mora than an intelligent terminal, the SuperBram outperlorms many other e 12 CR : Edit 
уйата costing three їс five times as much. Endowed with в hefly amount of e New screen editor nl pU реак а 
available soltware (BASIC, FORTRAN, COBOL), the Suparfirain is ready to e Split screen processing * Upper lower case & 64 graphic characters 
ака on your loughast assignment. You name il! Genaral Ledger, Accounts e Super fast string handling ; PET DUAL 
Receivable, Payroll, Inventory or Word Processing. tha SupprBrain handres e 15 additional basic commands FLOPPY DISK 
all of tom wilh east FEATURES INCLUDE: А ; 
в 2 duat-densily mirifloppies with 360K bytes of disk storage * А CPIM Disk е supports relative record processing = * Stores 360,000 
Operating Syatem with д high-powerad text editor, assembler and dobugger Model 801 6 Model 8032 ee Í re on-line 
` E dem * Microprocessor 
16K memory 32K memory EDEN X pis controlled 


Model QD SUPER BRAIN HARD DISKS 


720K Bytes disk storage 
and 84K RAM 10 Megabyte 20 Megabyle 


| $3805 $4995 $5995 


а Е р m олег 


NEW 8050 DUAL DISK № Ъ ^ Чи 


| million bytes on-line storage о йыны 
and 008 2.0 operating system Controlled" Prints 


. Al Graphics * Full 
e Supports relalive record (Random Access) AIPHERALS Formatting Capabitity 


e Faster more reliable only $1 695 * 24K Memory Ёйрапзїпп,.,,,,,. nnn enn 
* 16K M ay 2 ард няна denwRa ен fee nerd нене 
CENTRONICS 704 * PET to RS232 Serial .... 


* 180 cps Bi-Direcuonal * Up 1015” © 2 Way@eral‘Communmcation. | 
JERR COT © Modem Board for PET 


n 


* Upper/Lower Case * Analog 15 Digital Board , 
в Trantor Feed lor 16 Devices | 
TL ) МА gs 4 * Second Саззене Drive — 
ГА P ria nte nce 
” $1995 Great PET Software 
DATABASE MANAGEMENT SYSTEM — Six modules 


List $2500 | comprising 48K ot programming allows you 10: create, 
edil, delete, display, print, sort, merge, ele., etc. — databases 


NEW AMPEX 


HARD DISK 


5 Fixed 
5 Removable 


Only $5995 sns] 
APPLE TI PLUS $1195 


A complete sgll-conimned computer system wilh APPLESOFT floaling pont 
BASIC in ROM, lull ASC | 1 keyboard in в ight weigh! molded carrying caso. 


bw bh ee 4-3 


Libuhmuuté uud kw 


CENTRON ICS 700-9 ol up to 10,000 records. Printer roulines Included. 60 P 
Features Include: $1295. of up to (0.000 records. Printer roviines Included. 60 Pages 
* auto-slart ROM * Hi-Res graphics and 15 color video autpul. 5 List $1895 Cost $125 
Елана а". + 60 cos * Up to 15" paper widih КААМ — Keyed Random Access Method —The new, 
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CENTRONICS small businesses. Serial 


* ASCII Code $1230 


CPS Printout 

abl Quality Selectric Printing 
е Reliable heavy duty mechanism 
* Completely Refurbished by A.J. 
+ Delivered FREE to nearesi Nearest service center 


° 7-80 Controlled 
ZU Up to 188 Columns 
AP ВА 30 OPS • Reverse! 
Prini * Electronic 


128K RAM! ааа 
Ss; МЕ аана: 
1000 with QUADRA-PITCH $2495 * *viomat 


FOR BEST recall 
DELIVERY AND #10, 12, 15 Pitch & Proportional Spacing 


SUPPORT SEE The XYMEC HY-Q 1000 is “Tomorrow's Printer" = with vir- 


730 Serial $845 
730 Parallel $795 


IS FINALLY HERE 


Paper Tiger 460G 


* Batter Graphics 
* Correspondence Quality 
* Faster & Quieter 


tually evary advancement Вы in as standard. No other IDE 
IT AT THE oplions are required. 115 versalllity matches your output ud Min. Credit Card 
COMPUTER format - and - It can be used as an off-line lypewriter Order $75 


FACTORY RADIO SHACK • PET • SORCERER * 


APPLE « COMPUCOLOR * ETC. 
PRINTERS * PRINTERS * PRINTERS 
The CLIMIULITER FACTORY'S exlensve Centronics 778-2.. $1185 
Мт ЕТА» wide sechor of eompuler 

А онота assures you of (aging (he prier — "С М 730. К ~ + Зати: day shipment on prepaid and 

hest sued lor your naeds and E (reca card orders а Ada 55 smpping 


specihEalinns The Іоанн printers work Paper Tiger 4406 . 10858 tor computers $3 lor noaids 
well with all known persil computers Xerox 1740 ...... : $1 each cassetle lapo 
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„УЗА, (Mon-Fri. 10-6 
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M'Y resifenis add 8*5 sales ых 


"TO ORDER CALL (212) 687-5000 


| The COMPUTER FACTORY “tenant tx Yere w at 
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SAVE MORE THAN 20% 
NORTH STAR—INTERTUBE—MICROTEK 
ZENITH—-HEATH—ITHACA 
THINKER TOYS—GODBOUT—SOFTWARE 


The smartest computers at the smartest price 


FACTORY ASSEMBLED & TESTED LIST ONLY 
HORIZON-1-16K-DOUBLE OEN KIT SPECIAL $1259 
HORIZON-1-32K-DOUBLE DEN KIT $1999 1575 
HORIZON-2-32K-DOUBLE DEN KIT 2399 1879 
HORIZON-1-32K-DOUBLE DEN 2895 2129 
HORIZON-2-32K-DOUBLE DEN 3095 2435 
HORIZON-2-32K-QUAD DENSITY 3595 2839 
HORIZON-2-84K-QUAD * HARD DISK 9329 7229 
HORIZON MEMORY 16K 389 32K 579 

NORTH STAR HARD DISK 18 Mb 4999 3949 
PASCAL FOR NORTH STAR ON DISK 199 190 
Powerful NORTH STAR BASIC..The Best. ...... +++. FREE 
2 NORTH STAR SOFTWARE DISKS wi/HORIZON....... FREE 
NORTH STAR BUSINESS PROGRAMS & NORTHWORD,PHONE 
COLOR! RAINBOW-2000 & CAT-100 PHONE 
ITHACA FRONT PANEL COMPUTER 64K 2805 2448 
2.8000 CPU CARD 18-bit ITHACA S-100 PHONE 
ITHACA MEMORY 8j18.bit PHONE 
8086 CPU 18 bit 1üxfaster SEATTLE COMPUTER 

SEATTLE COMPUTER MEMORY PHONE 
SSM 2-80 CPU, VIDEO BOARD, MEMORY PHONE 
MEASUREMENT MEMORY 64K А & T 4mHz 650 
JAWS MEMORY BAK A & T AmHz PHONE 


GODBOUT MEMORY — Static, Super Selection & Price 


THINKER TOYS DISCUS/2D A & T 1199 975 
THINKER TOYS HARD DISK 26 Mb 4995 4149 
DISCUS/2+2 1.2 Mbytes A & T 1545 1285 
THINKER TOYS SUPERRAM PHONE 
DELTA COMPUTER & DISK DRIVES PHONE 
TARBELL COMPUTERS & DISK DRIVES PHONE 
INTERTUBE И SMART TERMINAL 935 725 
ZEWITH-HEATH SMART TERMINAL 2-19 A & Т 795 


ZENITH COMPUTER-TERMINAL-DISK 2-89 


2595 2195 
CAT OVATION MODEM 179 169 
MICROTEK PRINTER 795 725 
AXIOM PRINTER 795 695 
ANADEX PRINTER 995 865 
МЕС PRINTER Fast Typewriter Quality 2915 2799 
SECRETARY WORO PROCESSOR The Bast! B5 77 
TEXTWRITER 111 Book Writing Program 125 112 
GOFAST NORTH STAR BASIC Spaeder Upper 79 71 
POS Super Z-80 ASSEMBLER & More 99 89 


COMPILER FOR NORTH STAR $150 wiPOS&HDS 90 


EZ-80 MACHINE LANGUAGE TUTORIAL $25 HDS 40 
EZ-CODER Translates English to BASIC 79 71 
ECOSDFT FULL ACCOUNTING PKG 380 315 


DATABASE, THE SOURCE 90, CROSS ASSEMBLERS-CALL 
BOX OF DISKETTES 29 IN PLASTIC CASE 30 
Which Computers are BEST? BROCHURE............ FREE 
North Star Documentation refundable w/HRZ 20 
ORDER 2 or more COMPUTERS... . BIGGER DISCOUNTS 
FACTORY ASSEMBLED & FACTORY WARRANTY 


AMERICAN 
SQUARE COMPUTERS 
KIVETT DR „ JAMESTOWN NC 27282 
(919)-889-4577 
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Listing 6: The BEGIN ... UNTIL loop. This loop takes one argument, a truth value, 
usually computed within the loop, at the end. If it is false (0), control branches back to 
the corresponding BEGIN ; if the value is true (nanzero), the loop ends, and control 
transfers to the next word in the program. (See figure 4.) 

Note that the test of the value on top of the stack occurs at the end of the body of the 
loop; this guarantees that the body of the loop will be executed at least once. 

The word — removes the top two numbers from the stack and returns a truth value 
of 1 if they are equal, 0 otherwise. In this example, the index stays on the stack and is 
duplicated before each use. The DROP at the end throws away the top stack value; this 
prevents the used index from cluttering the stack. 

The warning message "10CUBES ISN'T UNIQUE” notifies us that the same name has 
already been defined. The only penalty for reusing a name is that the former definition 
becomes inaccessible for the rest of the program. Therefore, you do not have to 
remember a list of reserved words in FORTH; if you do not know about a name or have 
forgotten about it, you probably were not planning to use it anyway. But, in case of a 
mistake, the bad definition can be deleted with a FORGET operation, or the source code 
can be changed on disk. 


{Some versions of FORTH use BEGIN... END instead of 
BEGIN ... UNTIL .... GW] 
: LOCUBES SAME, USING ‘UNTIL’ LOOP) lOCUBES ISN'T UNIQUE 
0 INITIAL VALUE OF INDEX 
BEGIN 
CR DUP . DUP CUBE . PRINT A # AND ITS CUBE 
1 + INCREMENT 
DUP 10 = TEST FOR INDEX-10 
UNTIL — ( END OF LOOP) 
DROP ( THROW AWAY USED INDEX) 
: OK 
LOCUBES 
00 
ld 
28 
3 2? 
4 64 
5 125 
Б 216 
7 343 
а 512 
9 729 OK 


Listing 7: The BEGIN .., WHILE ... REPEAT loop. This looping structure tests the 
value on top of the stack at the beginning of the loop; because of this, this loop can ex- 
ecute 0 times. REPEAT causes an unconditional branch back to BEGIN , and WHILE 
branches out of the loop (just beyond REPEAT ) if the truth-value which it finds on top 
of the stack is false (ie: 0); see figure 5. 

All of these looping and conditional branching structures can be nested within each 
other to any practical depth. Any mismatching can be detected at compile time. Most 
FORTH systems allow these structures only inside colon definitions; they cannot be 
executed directly from the terminal. 

{Some versions of FORTH use: 
WHILE ... PERFORM ... PEND instead of BEGIN ... WHILE ... 


BEGIN ... IF... WHILE or 
REPEAT .... GW] 


Шш; ( ->. SAME, USING 'WHILE' LOOP) 10С0ВЕ5 ISN'T UNIQUE 
( INITIAL VALUE OF INDEX) 


BEGIN 
DUP 10 < LOOP TEST 


WHILE. 
ТСЕ UP. OUP CUBE . 


PRINT A # AND JTS CUBE 


THROW AWAY USED INDEX 


3 729 OK 


MPI 

MODEL 88T 
IMPACT 
MATRIX 
PRINTER 


The first of a series of new. full-capability, low cost. high 
performance printers designed by МР! to meet the 
requirements of the general use computer morket - hobbyist 
or professional. 


SPECIFICATIONS 
e 115/230 VAC + ЮФ. 50/60 Hz 
e 96 ASCII Upper and Lower 
• 5232С, 20 ma Current Loop 
• 10-1200 BAUD 
e 2 Line Buffer, 
lor 2 K Optional 
e Centronics Paraliel 
e 41x27x16 cm 7 Kg 


* Impact Bidirectional 

е 7x? Dot Matrix 

¢ 100 Characters Per Second 

е 80. 96 and 132 Column 

• 10 Lines Per Second 

e Tractor and Friction Feed 

• Normal Paper Roll, Far-fold or 
Cu! Sheets 


Sigma international, Inc. is master international distributor 
for МР! and seeks deolers/distributors worldwide. Please 
write us on your letterhead at the following address: 


SIGMA INTERNATIONAL, INC. 
P.O.Box 1118 SCOTTSDALE, AZ 85252 USA 
Tel. (602) 994-3435 Tix. 165-745 Sigma Cable: SIGMAS 


LRC 

EATON 

MODEL 7000+ 
IMPACT PRINTER 


e Simple Design 
e Simple Maintenance 


* Simple Interfacing to: 
~ Apple 
- Pet 
- TRS-8O 
- Exidy 
- OSI 
and many other 
personal computers 


The 7OOO- was designed to provide the per- 
sonal computer user with an inexpensive, yet 
reliable printer. Take a look - you won't regret it! 


SPECIFICATIONS 
e Standard Paper Rolls 
e 100 Milton Character Printhead 
Life (minimum) 
e 6 LPI Line Spacing 


° impact Unidirectional 
e 125 LPS 5O CPS 

e 40 of 64 Column 

e 5 x 7 Dot Matrix 


Substantial Dealer Discounts are Available. 
OEM inquiries are invited. Please contact: 
SIGMA INTERNATIONAL, INC. 


Р.О. Box 1118 SCOTTSDALE, AZ 85252 USA 
Tel. (602) 994-3435 Tix. 165.745 Sigma Cable: SIGMAS 
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MICROCOMPUTERHANDLER 


WIR LADEN EIN! 


Handeln Sie als Wiederverkäufer mit Microcomputer- 
systemen und Peripheriegeraten und sehen sich 
daher gezwungen, mit den immer noch uberhohten 
Preisen Ihrer jetzigen Lieferanten zu kalkulieren? Dann 
маНеп Sie doch den einfacheren Weg und beziehen 
direkt aus den USA! 


Sigma ist weltweiter Lieferant führender 
amerikanischer Hersteller und offeriert Preise und 
Service, wie sie Ihnen keine andere Quelle bieten 
kann. 


Unter anderem verkaufen wir Gerate der Firmen: 


North Star 

Ohio Scientific 
PerSci 

ыште 

soroc 

Televideo 

Texas Instruments 


Base 2 
Centronics 
Century Data 
Control Data 
Exidy : 
Hazeltine 
Houston Inst 


Impact Data 
Industrial Micro 
Integral Data 
Konan 

LRC Eaton 

Micro Peripherals 
МЕС. 


Wir laden Sie daher ein, kostenlos unsere neueste 
Preisliste anzufordern. und Sie werden feststellen, dass 
Sie wesentlich günstiger kaufen konnen. Bitte 
schreiben Sie - auf Kopfbogen - an folgende 
Adresse 


SIGMA INTERNATIONAL, INC. 
P.O.Box 1118 SCOTTSDALE, AZ 85252 USA 
Tel. (602) 994-3435 Tix. 165-745 Sigma Cable: SIGMAS 


IMPACT DATA 
MODEL 801 


THE HEAVY DUTY WORKHORSE 
AT THE 
AFFORDABLE PRICE. 


s 7 x 7 Impact Dot Matrix 

* 132 CPS (mox) 

• 96 Character Upper/Lower 
ASCII 

• 80 іп (20.3 cm) Line Length 

e 8O or 96 Columns 

e 6 LPI Line Spacing 

e Tractor or Friction Feed 

• 127 Character Buffer — 2 K Optional 

• Feed at 5O LPM Printing - 560 LPM Slewing 

* Continuous Loop Ribbon with Re-inking Roller – 5 Milion Character 
Life 

• Paper is Standard Ғаг-їоіа, Ми#-сору Computer Forms up to 
9-5/8" (24.45 cm) 

• 8-5! Parallel (Centronics Compotible). RS232 or 20 ma. Current 
Loop Interfaces. 10/1200 BAUD, Switch Selectobie 

• 115 МАС, ЗА, 6O Hz. or 220 VAC, LSA, 50 Hz. 

• 12"H x 18"W x 14°D (ЗО x 45 x 35 cm) 


CTS 


High Quality « High Technology * Low Price 


substantial Dealer /Distributor 
Discounts Available 


SIGMA INTERNATIONAL, INC. 
P.O. Box 1118 SCOTTSDALE, AZ 85252 USA 
Tel. (602) 994-3435 Tix. 165-745 Sigma Cabie: SIGMAS 
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1 + ENDING VALUE 
OF LOOP VARIABLE 


BEGINNING VALUE 
OF LOOP VARIABLE 


г 

B 1 DO r BODY OF LOOP; WITHIN 
| | LOOP, FORTH WORD "I" 
| A в C | HAS VALUE OF LOOP 
| LOOP 
SR =н = — —— 


LOOP VARIABLE, |, IS INCREMENTED, 
IF 1<L, CONTROL TRANSFERS TO "D0"; 
IF | ZL, CONTROL TRANSFERS TO FIRST 
WORD AFTER "LOOP" 

(o) 


Il LLL G 1 en ee ee шшш зч. сш. 


BEGINNING VALUE OF LOOP IS | 
ОМ ТОР OF STACK, 1 + ENDING | 


| 
<> T} VALUE OF LOOP IS NEXT-TO-TOP | 


| OF STACK 
L. 


[ WITHIN BODY OF LOOP, | 

Р FORTH WORD "|"«8,8+1, | 
+ LE OE J - 

ШРЫ: НИИ 


Figure 4: An 


BODY OF LOOP; AT END, 
LEAVES TRUTH VALUE,N, 
ON TOP OF STACK 


о | 


© 
> 
= 
= = 


| 


М IS TESTED HERE; 
IF Ns0, CONTROL TRANSFERS TO "BEGIN". 


IF N¥6, CONTROL TRANSFERS TO FIRST WORD 
AFTER "UNTIL" 


(a) 


-—— — a ee G m 


| 
THE TRUTH VALUE, | 
| М, 1$ ОМ TOP OF | 
STACK 
L 


TRUE (#0) 
(b) 


explanation of the 


Figure 3: An explanation of the DO ... LOOP construct. As shown in figure 3a, the top 
number on the stack is taken to be the lower limit of the loop variable, 1, and the next- 
to-top number on the stack is the upper limit of the loop variable + 1. The body of the 
loop is shaded, and the loop variable is incremented and tested after the body of the 
loop is executed. Figure 3b gives the equivalent construct in conventional flowchart 
notation. 


BEGIN ... UNTIL construct. As shown in 
figure 4a, the body of the loop (shaded) is 
repeated only if the value on top of the 
stack when the word UNTIL is reached is 
false. Figure 4b gives the equivalent con- 
struct in conventional flowchart notation, 


FROM THE ORIGINATOR 
OF THE TRS-80 PROJECT 
FMG Corporation — for 
HIGH LEVEL LANGUAGES 


FORTRAN « BASIC 
. PASCAL *COBOL 


Microcomputer software for business 
applications, engineers, consumers, 
hobbyists and others who have a se- 
rious interest in computers. 


SEND FOR 


FREE 
SOFTWARE 
CATALOG 


CORPORATION 
5280 Trail Lake Drive Suite 14 Ft. Worth. Texas 76133 (B17) 294-2510 


CF M n з eaeqteeed trademark of 1722 Aerach Car 
TRS BB cs a гече релені Е 
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«CP/M — Industry Standard 
Operating System 

* USCD PASCAL PACKAGE 

* GENERAL LEDGER; PAYROLL; 
ACCOUNTS RECEIVABLE and 
ACCOUNTS PAYABLE 

* FORTRAH-BO0 PACKAGE — New 
Capabilities for TAS-BO Users 

°FMG's MICRO COBOL — For 
TRS-BO and TRS-80 Model Н 

* CP/M 280 — Macro Assembler 

• 2510 — Symbolic Debugger 

* Custom Programming, Service, 
Installation and Training are 
Available at Additional Cosi 


FMG Corporation is an independent 
Software Xp — fram the ORIGI- 
NATOR OF THE THS-80 PROJECT and 
THE AUTHOR OF THE FIRST CP/M FÜR 
THE ТЯ$-80. M-452 
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Up to 2400 Megabytes of 
hard disk control for the 


9-100 bus. 

Konan's SMC-100 interfaces S-100 bus micro 
computers with all hard disk drives having the 
Industry Standard SMD Interface. It is available 
with software drivers for most popular operating 
systems. Each SMC-100 controls up to 4 drives 
ranging from 8 to 600 megabytes per drive, 
including most "Winchester" drives -- such as 
Kennedy, Control Data, Fujitsu, Calcomp, 
Microdata, Memorex, Ampex, and others. 

SMC-100 is a sophisticated, reliable system 
for transferring data at fast 6 to 10 megahertz 
rates with onboard sector buffering, sector 
interleaving, and DMA. 

SMC- 1 00's low cost-per-megabyte 
advanced technology keeps your micro computer 
system micro-priced. Excellent quantity discounts 
are available. 


Konan's HARDTAPE" 
subsystem...very low cost 
tape and/or hard disk 


Winchester backup and more. 


Konan's new DAT-] 00 Single Board Controller 
Interfaces with a 17'/; megabyte (unformatted) 
cartridge tape drive as well as the Marksman 
Winchester disk drive by Century Data. 

The DAT-100 "hardtape" system is the only 
logical way to provide backup for "Winchester" 
type hard disk systems. (Yields complete hard 
disk backup with data verification in 20-25 
minutes. } 


Hard disk and hardtape control 


Konan’s HARDTAPE™ subsystem is 
available off the shelf as a complete tape and 
disk mass storage system or an inexpensive tape 
and/or disk subsystem. 


Konan controllers and 
subsystems support most 
popular soffware packages 
including FAMOS™, CP/M® 
version 2.X, and MP/M. 


Konan, first (and still the leader) in high- 
reliability tape and disk mass storage devices, 
offers OEM's, dealers and other users continuing 
diagnostic support and strong warranties. Usual 
delivery is off the shelf to 30 days with complete 
subsystems on hand for immediate delivery. 


Call Konan’s TOLL FREE ORDER LINE today: 
800-528-4563 


Or write to Bob L. Gramley 
Konan Corporation, 1448 N. 27th Avenue 
Phoenix, AZ 85009. TWX/TELEX 9109511552 


CP/M” is a registered trade name of Digital Research, 
FAMOS'M is a trade name of МУТ Micro Computer Systems. 
HAROTAPE™ is a trade name of Konan Corporation. 
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UNBEATABLE... 


APPLE II OR 
APPLE II PLUS 


Shipped direct to you! 


589920 


(Plus Shipping) 

We have orchard fresh Apple 
products ready to ship. Immedi- 
ate delivery. Send cash or 
cashiers check for quick ship- 
ment. Orders with personal 
checks shipped after bank 
clearance. 


16K UNITS...... $899 
32K UNITS...... 

48K UNITS.....$1099 
Apple Disk Drive $550 
Pascal Language Card 


$450 


Above plus $20 shipping charge. 
IMPORTANT—No shipments made with- 
in the state of Illinois. 
MIGHTY MICROS 
P.O. BOX 11375 
CHICAGO, IL 60611 


ORDER = 


Enclosed $ 


Рог 


Ship to: 


i Name 


| Address 


i City. 


{Мо Р.О, Boxes—Street Address Only) 
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Listing 8: An example of FORTH looping. A practical use of FORTH's structured loop- 
ing is this terminal output handler, This example is for a PDP-11; an example for other 
computers would be similar. Address 177564 (octal) is the output status register of the 
console terminal; bit 7 of this address is set when the device ts ready to receive a 
character. The ASCII code for the output character can then be placed in address 
177566 (the data buffer register). 

The FORTH word @ (pronounced fetch) does the work of PEEK in BASIC; it treats 
the number on top of the stack as an address and replaces it with the contents of that ad- 
dress word. AND does a "bitwise" boolean AND operation. So 
{ 177564 @ 200 AND } indicates true (nonzero) only if bit 7 of the status register is 
set. Until then, the BEGIN ... UNTIL loop does a waiting loop ending on the above 
condition. When the device is ready, the argument that was given to TERMINAL-OUT 
(the ASCII character to be written) is still on top of the stack. { ! } (pronounced store) 
stores the word that is second on the stack into the address that is on top of the stack; 
so { 177566 ! | transmits the character to the terminal data buffer register, from 
which it will be written onto the terminal by the hardware of the PDP-11 system. 

The FORTH word ASCII-TEST was written to test the TERMINAL-OUT word. It 
transmits ASCII values for all of the printable character set. 

Listing 9 shows the same device handler, only written in machine-language code with 
a FORTH assembler. 


OK 
ПОСТА QK 
: TERMINRAL-QUT — ( CHAR -> , TERHENAL OUTPUT HRNDLER: PPP- 
REGIN 177564 8 200 AND UNTIL — & WAIT TILL PORT READY) 
1779556 1 ¢ TRRHSRIT THE CHARACTER) 
s OK | 
' 8SCII-TEST  ( -) TES HOLER - PRINT CHARA SET) 
177 4) ( TRANSHIT ASCII BLANK THROUGH *+!) 
I -AUT LOOP i OUTPUT THE CHARACTERS 
s Ok 
JECIMBL GK 
BSCII-TEST FREEZE) (уфа, 704234567898 1C 2 2 BRBCDEFGH I JKLHNGPBRSTUURXYZ[x]1* ‘ance 
EFGHIJKLMNOPGRSTHUNXYZ(TITS AK 


Listing 9: FORTH words defined by machine-language subroutines, for PDP-11 and for 
8080 processors. The operation TERMINAL-OLIT-2 behaves exactly the same as 
TERMINAL-OUT defined in listing 8, but it is written in assembly language. FORTH 
assemblers use postfix notation, so address-mode symbols and operation codes (instruc- 
tion mnemonics) follow their operands, unlike conventional assemblers. In the PDP-11 
example (listing 9a), { 177564 200 # BIT, } in line 2 assembles a "bit test" instruction 
that does а logical AND between address 177564 and the literal 200 (8 indicates literal), 
setting condition codes. ( UNTIL, ) assembles a conditional branch back to the cor- 
responding ( BEGIN, ). The commas are part of the operation names, not punctua- 
tion. The word NE tells the ( UNTIL, ) what kind of conditional branch to assemble. 
There are also { IF, }...{ THEN, )and( IF, }...{ ELSE, )...( THEN, } operations; 
all these code-level structures can be nested. 

In the 8080 example (listing 9b), the machine-language subroutine sets up a call to the 
character-output routine in the North Star disk operating system. [n contrast, the 
PDP-11 example outputs directly to the hardware without using any software outside of 
FORTH. Either approach could be used on either machine, of course, and each has its 
own advantages. 

The word CODE , like( : } (colon, introduced in listing 3), creates a new definition 
in FORTH's dictionary for the word following it. CODE also sets the number base (to 
octal for PDP-11 and to hexadecimal for 8080), saving the original number base, which 
is later restored by ( C; ). CODE also changes the vocabulary, which allows the same 
names to have different meanings in the assembler and in the rest of FORTH without 
confusion. Users can create their own vocabularies and subvocabularies to keep dif- 
ferent application libraries separate. 

Many FORTH programmers never need to write machine-language subroutines, so 
they do not need to use an assembler. FORTH assemblers have an unfamiliar postfix 
notation, but they have the advantage of giving immediate feedback. You know right 
away whether an operation works, with no wait for assembly passes, linking passes, 
and file handling. This interactive assembly greatly speeds program development and 
allows more thorough testing. 

Listing 9 continued on page 122 


"WHAT WOULD YOU SAY TO 
BIG COMPUTER PERFORMANCE 
FROM YOUR MICROCOMPUTER?” 


"YOU'RE TALKING e v LANGUAGE: 
PL/I-80. ud 


New PL/I-80 from Digital Research Brings Big Computer 
Programming Power to Microcomputer Systems. 


РЕЛ-80 is the biggest 
news for small system 
users and OEMs since we 
introduced CP/M® and 
MP/M. PL/I-80 is ANSI's 
General Purpose Subset of 
full PL/I, tailored into a 
language for 8080, 8085 
and Z80 users who expect 
the software revolution 
they’ve seen in hardware 
—better results at lower 
cost. PL/I-80 works harder 
than any other general- 
el language for 
usiness, science, re- 
search and education. 


The PL/I-80 software 
package includes a na- 
tive code compiler, com- 
rehensive subroutine 
(вар linkage editor and 
relocating macro assem- 
bler. And it’s backed by 
our CP/M and MP/M 
operating systems. 


Best of all, the complete 
PL/I-8O system disk- 
ette and documenta- 
tion costs just $500. 


PL/1-80: There's no 

better way to get big- 
machine results from your 
8-bit processor. 
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Single-and Multi-User Operating Systems | 


That Set Industry Standards. 


CP/M is the industry 
standard operating 
system for small ma- 
chines. With thousands 
of users throughout the 
world, it's the most popu- 
lar and widely used. It's 
the original, hardware- 
independent 'bus' for 


users working with a 


broad array of lan- 
guages, word-processing 
and applications 
software available from 
scores of suppliers at 
affordable prices. 


Now we've made a great 
CP/M even better. CP/M 
2.2 is the latest release of 
the efficient, reliable sys- 
tem that's truly universal, 
able to manage virtually 
any 8080, 8085 or Z80 
micro and its floppy or 
hard-disk subsystems. 
Nomed to the 1979 
Datapro Software Honor 
Roll, CP/M comes on a 
diskette with its own 
operating manual, for 
just $150 in unit 
quantity. 


m 1578 ^ 
MEMBER 


MP/M provides big- 
computer power at 


small-computer cost. It | 


provides multi-terminal 
access with multi- 
programming at each 
terminal. And it's CP/M 
compatible, so you can 
run many programming 
languages, applications 
packages and develop- 
ment software on your 
system. 


Check these m— 
capobilities. Run editors, 
translators, word proces- 
sors and background 
print spoolers simulta- 
neously. Use MP/M's 
real-time facilities to 
monitor an assembly line 
and schedule programs 
automatically, or control 
a network of micros. Even 
write your own system 
processes for operation 
under MP/M. The pos- 
sibilities ore endless, yet 
MP/M costs just $300 


(unit price for diskette | 


and manual). 


Utilities That Work 
For You. 

Use our vtilities. Thousands 
do. They're designed to make 
your small system work extra 
hard, yet they cost surprisingly 


| iittle.: 


* MAC™ (Macro 
Assembler)—$90. 

® SID™ (Symbolic Instruction 
Debugger)— $75. 


e ZSID'" (280 Symbolic Instruc- 


tion Debugger)— $100. 
e TEX (Text Formatter)— $75. 
e DESPOOL™ (Background Print | 
Utility)—$50. 


All are supplied on a diskette, 
with operoting manual. 


Digital Research 

RO. Box 579 

801 Lighthouse Avenue 
Pacific Grove, CÀ 93950 
408 649-3894 

TWX 910 360 5601 


(80) DIGITAL REBERRCH 


Circle 79 on inquiry card. 


CP/M® 
SOFTWARE 


8080 Emulator 


| RAID is a software-based system rivaling 
hardware emulators costing thousands of 
dollars. RAID is absolutely the most ad- 
vanced and sophisticated debugging sys- 
tem ever developed for a computer. Fully 
symbolic, including labels, operands and 
op-code mnemonics, RAID combines 
real-time and emulation modes in a single 
package. Tracing by prime path, indi- 
vidual instructions, subroutines and 
breakpoints is supported. Special feature 
allows emulation and real-time modes to 
lunction together for high speed emula- 
tions. Other features include memory 
search facilities, disk access by track and 
sector, single-step, multi-step, block 
move, user-selectable radix, etc. Over 70 
commands in all, Requires 24K min. 
CP/M** system. 


ISIS! Conversion 


ISIS! to CP/M* conversion utilities permit 
CP/M* users to read or write files to or 
‘from an ISIS! diskette. The package con- 
sists of three utility programs that read, 
write and display the ISIS! directory. 


1515' - CP/M* Utliltles 
Manual only 


Floating Point Package 


‘FPP’ is a set of 8080 assembly language 
subroutines that provide 12 digit BCD 
arithmetic functions for add, subtract, 
multiply, and divide. BCD arithmetic 
means no conversion errors and minimal 
conversion time. Source code is supplied 
on standard 8" diskette. 

FPP on CP/M" diskette 


FPP on 131$: diskette 
Manual only ..... vifi dass jS оаа б $ 10 


SIS is a trademark of Intel Corporation. 
*CP/M* is a registered Irademark of Digital Ae- 
search. 


SOUTHERN 
COMPUTER 
oo 


586 Shades Crest Road 
Birmingham, Al. 


Send check or money order to: 
PO. Box 3373 A 
Birmingham, Al. 35205 
Phone: 205 933-1659 
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Listing 9 continued: 


Collectively, 1 : } and CODE are called defining words because they are used to 
create new FORTH words. There are several other such functions in FORTH, and users 
can also define their own types of defining words, creating new data types or operation 
types; see listing 10, 


СОЛЕ TERMINRL-QUT-2 — € CHAR -> , TERMINAL OUTPUT HANDLER, PDP-11» ОК 
BEGIN, 177564 208 $ BiT: ME UNTIL: — ( WAIT TELE PORT READY) 0% 
)* 177566 HOV: OP FORTH STACK INTO DATA REGISTER} 
WERT: — ( A 2-INSTRUCTIQN HRCRO TO CONTINUE FORTH EXECUTION? NK 
C» — ( GET OUT OF THE FORTH ASSEMBLER) (К 


| RSCI[-TEST-2 — ( ~} . PRINT RSCII CHARACTER SET) 


DECIMAL Ox 

HSCEI-TEST-2 1 "8948! C)aty-, 204234567895 12 2? BRBCDEFGHIJKCHHOPBGRSTUUNRTZIS]^ ‘ав 
CDEFGHIJXLANOPORSTUYRXYZiis* OF 

ASCIE-TEST 174448) ж+,-. 70123456789: 1 (=) 2 RRBCDEF GHI JKLHROPORSTUUNRTZIS1^. "nscp 
EFGHIJKLMNOFORSTUUHXTZUIT^ OK 


N CONSTANT DEY ( DEVICE NO FOR NORTHSTAR DOS ) OK 
2000 CONSTANT COUT ( NORTHSTAR DOS CHAR OUT JUMP POINT } OK 
CODE TERMINAL-OUT-2 ( CHAR->. 8080 WITH NORTHSTAR DOS | OK 
li POP { CHARACTER IS ON STACK, POP TO HL ) OK 
B PUSH { BC IS INSTRUCTION POINTER, SAVE IT ) OK 
L В MOV DOS EXPECTS CHAR IM B REGISTER DK 
DEVY ^A MYI ( AND DEVICE NUMBER IN ACCUMULATOR J OK 
COUT CALL B POP NEXT JMP C; ( DO IT AND CONTINUE J) ОК 


Listing 10: Liser-defined data types. Because this example is longer, it was not typed in 
directly like the others, but was stored on disk with an editor (the editor session is not 
shown here). This example is contained in two disk screens, each of which is a virtual 
block of 1024 bytes (see text). The commands { 58 LIST fand} 59 LIST. } print these 
screens. The line numbers (0 thru 15) are not part of tie program and are used only by 
the editor. 

This example creates table-lookup sine and cosine routines for integer-degree 
arguments, The results are accurate enough for most graphics applications, making this 
situation an example of the versatility of FORTH, even without floating-point routines. 

The definition of TABLE creates a new data type. When TABLE is executed, it creates 
a new table of numbers taken from the stack; the number on top of the stack tells how 
many items there are in the table. In this case, ( 91 TABLE SINTABLE } creates a 
table called SINTABLE with ninety-one entries; these entries are the values of the sine of 
0° thru 90°, multiplied by 10,000 so that they can be expressed as integers. SINTABLE 
gives the sine (scaled by 10,000) of 0° thru 90° degrees; SIN does the same, except that 
its argument can be any number of degrees (from —32,768 to 32,767). 

Incidentally, few FORTH programs use as much depth of stack as this one. The 
system used for listings 1 thru 7 limits the stack depth in order to use "page 0" memory 
for speed, so this example would have to be modified to run on it. 

The « BUILDS ... DOES» construct, which creates the new data type, is one of the 
most advanced concepts of FORTH. Briefly, the « BUILDS part is executed when 
SINTABLE is defined; that is, it creates the table. The DOES part defines what hap- 
pens when SINTABLE is executed. Once TABLE has been defined, any number of 
tables of varying length can be declared using the word. Similar definitions can create 
special-purpose arrays such as word, byte, or bit arrays, user-defined record structures 
or other data objects, or user-defined classes of operations. {An excellent explanation of 
the words <BUILDS and DOES» is given in Kim Harris article “FORTH 
Extensibility,” also in this issue....GW} 


Ok 
38 LIST 
SCR Я 58 

0 С TRIG LOOKUP ROUTINES - WITH SINE #40000 TABLE) 
2 — (BUILDS 0 DO у LOOP — ( COMPILE N ELEMENTS? 
3 HOES) SWAP 2 €4 8 ( EXECUTE TABLE LOOKUP) 
1 


i Listing 10 continued on page 124 


The VP-111 hobby computer: 


Мем! УР-111 $ 99 
Microcomputer .... n 
Assembled* and tested. 


Features: 

e RCA 1802 Microprocessor. 

e 1K Bytes static RAM. 

Expandable on-board to 4K. 
Expandable to 32K Bytes total. 

e 512 Byte ROM operating system. 

° CHIP-8 interpretive language or 
machine language programmable. 

e Hexidecimal keypad. 

e Audio tone generator. 

e Single 5-volt operation. 

e Video output to monitor or modulator. 
e Cassette interface—100 Bytes/sec. 
e instruction Manual with 5 video game 


listings, schematics, CHIP-8, much more! 


Ideal for low-cost control applications. 
Expandable to full VP-711 capability with 
VP-114 Kit. 


"User need only connect cables (included), a 
5-volt power supply and speaker. 


Start programming for only $99. 


Completely assembled 
and tested. 


All the features of the VP-111 plus: 

A total of 2K Bytes static RAM. 

e Power supply. 

8 Bit input port. 

8 Bit output port. 

МО port connector. 

System expansion connector. 
Built-in speaker. 

Plastic cover. 

Three comprehensive manuals: 

e Instruction Manual—20 video game 
listings, schematics, much more. 

e User's Guide—operating instructions 
and CHIP-8 for the beginner. 

e RCA 1802 Users Manual (MPM- 
201B)— complete 1802 reference guide. 


Add computer power a 
board at a time. 


With easy-to-buy options, the versatile 
RCA hobby computer means even 
more excitement. More challenges in 
graphics, games and control functions. 
For everyone, from youngster to serious 
hobbyist. 


Built around an RCA COSMAC micro- 
processor, our hobby computer is easy 
to program and operate. Powerful 
CHIP-8 interpretive language gets you 
into programming the first evening. 
Complete documentation provided. 


Send the coupon now... 

Complete the coupon below and mail to: 
RCA MicroComputer Customer Service, 
New Holland Ave., Lancaster, PÀ 17604. 


Or call toll free (800) 233-0094 

to place your Master Charge or VISA 
credit card order. In Pennsylvania, 
call (717) 397-7661, extension 3179. 


Please send me the items indicated. 


О VP-111 New low cost Microcomputer 
(See description above) 
С VP-114 Expansion Kil tor VP-111—Includes 
ЗК ВАМ. 1/O Роп and connectors $ 76 
С VP-711 The original VIP Microcomputer 
(See description above) 
D VP-44 RAM On-Board Expansion Kit —Four 
2114 RAM ICs. Expands VP-711 
memory іо 4K Bytes 
С VP-590 Color Board—Adds coior. Four 
background and eight 
foreground colors 
D VP-595 Simple Sound Board —Provides 
256 programmable frequencies. For 
simple music or sound effects. 
includes speaker 
О VP-550 Super Sound Board—Turns 
VP-1137711 inlo a music synthesizer! 
Two independent sound channels. 
Outputs lo audio .............. $ 49 
О МР-551 4-Channe! Super Sound—includes 
VP-576 and demo cassette, Requires 
VP-550 and 4K RAM $ 
C] VP-570 Memory лек Воага— 
Plug-in 4K RAM memory 
L) VP-580 Auxillary Keypad—Adds two-player 
interactive capability. Connects 
lo VP-590 or VP-58 
Li VP-585 Keypad Interface Board— Interfaces 
two VP-580 Auxiliary Keypads 


паечиста 


хуево я 


**^hk*e4üatd6ke) е 


- » b à 9 B4 & hu са b 


ъа ©» 4 а» аа а 


$ 95 


таз» аа 


о ДАЙ vecors tmr $ 15 
О ¥P-560 EPROM Board—intertaces two 
2716 EPROMS to VP-111/711 .. $ 34 


Circie 80 on inquiry card. 


О VP-720 Game Мапиа!-!!--Моге games .. $ 


Enclosed is $ 
Add your state and local taxes $ 
| enclose О check or О money order. Or charge my О VISA O Master Charge. 
Credit card account No. 


О VP-565 EPROM Programmer Board— 
Programs 2716 EPROMs. 
With soflware ...... edo TT 
О VP-575 Expansion Board—Provides 4 
buifered and one unbuffered 
expansion sockets 


$ 99 


заказала вов 


С VP-576 Two-Board Expander—Allows 


use of 2 Accessory Boards in either 
1/0 or Expansion Socket 


eon nee oo @ 


Cj VP-700 Tiny BASIC ROM Board—BASIC 


code stored in 4K of ROM 


*а ааа 


C) VP-701 Floating point BASIC lor 


VP-711 on cassette. Requires 16K 


Bytes RAM (avail. 7/80) ........ $ 49 
О VP-710 Game Manual-—Listing for 16 
exciting games ............... 10 


ASCII keyboards. 


C) VP-601 Keyboard—128-character ASCII 
encoded alphanumeric 8-bil parallel 
ШШ онаа xai isst: $ 69 
C) VP-606 Keyboard —Sarme as VP-601. 
Asynchronous serial oulpul ..... 
О VP-611 Keyboard—Same as VP-601 plus 
16-key numeric keypad ........ 
C) VP-616 Keyboard—Same as VP-606 plus 
16-key numeric keypad 
О VP-620 Cable—Connecis VP-601 /611 to 
VP-111/711 . 


*"*»9w4a"*»Á»»,'"-4T 


корову вач а 


C] VP-626 Connector—Maie "D" mates to 
МР-ВОВХОТӨ inn cncccsesrevacre $ 7 


for items checked plus shipping & handling charge ot $3.00. 
Total enclosed $______ 


Master Charge Interbank No. Expiration date 

Signature (required for credit orders): 

Name (please type or print): 

Street address: = 
State & Zip: Telephone( ) 


Make checks payable to RCA Corp. Prices and specifications are subject to change without notice. 
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PERSONAL 
COMPUTER 
(9 a SYSTEMS 


ATARI" 800™ Р 
List $1080 


ому $849 | 


| 72800 | 


ATARI’ 


ATARI? 400'M, List $630 
OUR PRICE ONLY $499 


€ Extended BASIC Language Са! for Price 
@ Advance Graphics 

€ CRT Built-In Dispiay 

® Magnetic Tape Cartridge for Storage 


CALCULATORS BY 


HEWLETT PACKARD 


‚$283.95 


. $ 53.95 
. 99.95 


HP-41C Calculator, “A System” T 

HP-32E Scientific w/Statistics . 

HP-33C Scientific Programmable . . 

HP-34C Advanced Scientific 
Programmable 

HP-37E Business Calculator 

HP-67 Handheld Fully Advanced 
Programmable Scientific for 
Business & Engineering 

HP-97 Desktop w/Built-in Printer . 


APPLE Il, 16K, List $1195........... $ 989 
ЗАК, List àT38R. аа... $1169 
.o ERR PADRE 1259 

COMMODORE PET ....... Call for Prices 


Prices do not include shipping by UPS. All 
prices and offers are subject to change without 
notice. 


pm. 
Ce 


609 Butternut Street 
Syracuse, N.Y. 13208 
(315) 478-6800 


Circie 81 on inquiry card. 


Listing 10 continued 


10000 9998 9934 9986 9976 9962 9945 9925 9903 9877 
9848 9816 9781 9744 9703 9659 9613 9563 9511 9455 


8660 8572 8480 8387 8290 8192 8090 7986 7880 7771 


3 
6 
! 9397 9336 9272 9205 9135 9063 8988 8910 8829 9746 
3 
9 


7660 7547 7431 7314 7193 7071 5947 6820 6691 6561 


0000 
15 91 TABLE SINTABLE 
OK 


€ SINE AND COSINE 
‚ S180 CH -2 N 
DUP 90 > 


SINTABLE 


} 
; SIN C N -> SINE, 


6428 6293 6157 6018 5878 5736 5592 5446 5299 5151 
3000 4848 4695 4540 4384 4226 4067 3907 3746 3584 
3420 3296 3090 2924 2756 2588 2419 2256 2079 1908 
1736 1564 1392 1219 1045 0872 0698 0523 4349 0175 
( 91 ELEMENTS OF TABLE PLACED ON STACK) 


( RETURNS SINE: 0-90 DEGREES ONLY) 


TABLE-LOOPUP ROUTINES) 
RETURNS SINE» 0-180 DEGREES) 


( IF GREATER THAN 90 DEGREES:) 
IF 180 SWAP ~ ENDIF 
( THEN TRKE SINE? 


( SUBTRACT FROM 180) 


RETURN SINE OF ANY NIHBER OF DEGREES) 


360 №08 ( BRING WITHIN + OR - 360) 
DUP 0€ ЈЕ 360 + ENDIF 


DUP 180 > — ( TEST IF GREATER THAN 180) 


( IF NEGATIVE: ADD 360) 


360 AOD 
90 + SIN | 


OK 
38 LOAD 59 LORD 
ISIN. 0 Ok 
8 60S , 10000 QK 
30 SIN . 10000 OK 
45 SIN . 7071 OK 
i SIN. 175 Of 
361 SIN. 175 0 
1000 SIN, 
10000 SIN , 
10000 05 . 


OK 


IF 180 - $180 MINUS 
ELSE $180 ENDIF 


( JF $0, SUBTRACT 180: NEGATE SIME) 
€ OTHERRISE: STRALGHTFORRARD) 


} 
с (05 СН -> COSINE.) 
( PREVENT GUERFLOW NEAR 32:767) 


( COSINE IS SINE WITH 90 DEGREES PHASE SHIFT) 


-9848 ОК 
-9848 (К 
1736 OK 


- 25281 COS , 1564 (К 


32767 SIN . 
32767 (03. 
=i SIN. -45 OK 
г SINSCRLE 

SIN 10000 x7 < 
ENT. 
100 45 SINSCRLE . 


10000 45 SINSCRLE . 
30000 -5 SINSCRLE . 


(Н DEGREES - H. 


1219 OK 
9925 OK 


SCALE RY SINE 
MULTIPL?T; THEN DIUIBE: 32 BITS INTERMEDIATE) 


70 0K 


7071 OK 
-2616 0K 


By Netronics 


ASCIHBAUDOT, 
STAND ALONE 


Computer 
Terminal 


The Netronics ASCII/BAUDOT Computer Terminal Kit is а 
microprocessor-controlled, stand alone keyboard/terminal 
E uring no computer memory or software. tt allows the use of 
er a 64 or 32 character by 16 line professional display for- 
mat with selectable baud rate, RS232-C or 20 ma. output, full 
cursor conirol and 75 ohm composite video output. 

The keyboard follows the standard 1ypewriter configuration 
and generates rhe entire 128 character ASCII upper/lower case 
sel with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY toad, and the ability to mate 
directly with almost any computer, including the new Ex- 
ріогег/85 and ELF products by Netronics. 

The Computer Terminal requires no 1/O mapping and 
includes Ik of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCH/BAUDOT 
1o serial conversion and serial to video processing—fully 
crystal conirolled for superb accuracy. PC boards are the 
шан, qualily glass epoxy for the ultimate in reliability and 
ong life, 


VIDEO DISPLAY SPECIFICATIONS 

The heart of the Netronics Computer Terminal is the micro- 
processor-controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either à parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
serial dala which is then formatted to either RS232-C or 20 ma. 
current loop output, which can be connected to the serial 1/O 
on your computer or other interface, i.e., Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes Lhe information, converting to data to video suitable 
to be displayed on a TV set (using an RF modulator) or ón à 
video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 


Video Oulpet: 1.5 P/P into 75 ohm (EFA RS-170) * Baud Rate: 
HO and 300 ASCH • Outputs: RS232-C or 20 ma. current loap 
+ ASCII Character Set: 7258 printable characters— 


af 8x yvt14 08 0135??*:54 f | 99 
Egy’ (e+, -, 70123456789: ; (22? 

PRBCDEF GHI ЛП ИНОРОКО АМКУ Г }^_ 

ғ abcdef ghi jklenopqrstuuwxyuz < $ 


RSTUVI X Y2-?:*3594()2.,9014!57;2/68* 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X-Y cursor addressing * 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete * Monitor Operation: 50 or 60Hz (jumper 
selectable. 


Continental U.S.A, Credit Card Buyers Duiskie Connecticut 


CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technical 


COMPLETE 
РОЯ ONLY.. 


$14 95 


Fr Assistance, Fic. Call (203) 354-9375. 4 
Netronics R&D Ltd., Dept. В-8 | 
333 Litchfleld Road, New Milford, СТ 06776 
Please send the items checked belaw— 


O Netronics Stand Alone ASCII Keyboard/Computer 

Terminal Kit, $149.95 pius $3.00 postage & handling. 

О Deluxe Steel Cabinet for Netronics Keyboard/Termi- 

| па! [n Blue/Black Finish, $19.95 plus $2.50 postage | 
and handling. 

О Video Display Board Kit alone (less keyboard), $89.95 | 

plus $3 postage & handling. 

О 12" Video Monitor (10 MHz bandwidth) fully assem- | 

bled and tested, $139.95 plus $5 postage and handling. 

С RF Modulator Kit (to use your TV set for a monitor), i 

$8.95 postpaid. 

С 5 amp Power Supply Kit In Deluxe Steel Cabinet [ 
(£8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2 
postage & handling. | 

Im Enclosed (Conn. res. add sales tax} $ [ 
У бани 

[1 Personal Check 

C) Visa | 

Acct. й 

Signature. Бр, Date. __ 

Print 
Name 


L] Cashiers Check/Money Order 
D Master Charge (Bank #_ — . id) 


| 
Í Address | 
[ии 
= amm Г] Semi Me А Joformaion amm шыш ali 


Circie 82 on inquiry card. 


Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit— 


Explorer/85 


100% compatible with all 8080A and 
8085 software & development tools! 


No matter what your future computing plans may 
be, Level ''A"—4t $129.95—s your starting point. 

Starting at just $129.95 for a Level ЧА" operating system, 
you can now bulld the exact computer you want. Explorer/85 
cam be your ner's system, OEM controller, or IBM- 
formatted 8" disk small business system. ,. yet you're never 
forced to spend a penny for a [ame or feature you don't 
want and you can expand in small, affordable steps! 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities—a com- 
puter which features the advanced Intel 8085 cpu, rhereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are 100% software compatiblej—a computer which 
features onboard $-100 bus expansion— plus instant conver- 
sion to mass storage disk memory with cither 5-1/4*' diskeites 
or standard IBM-formatted 8™ disks. 

For just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer/85 lets you begin computing on a significant level. . 
applying the principles discussed in leading computer maga- 
zines. . developing ''state of the art computer solutions for 
both the industrial and leisure environment. 


Level “A” Specifications 

Explorer/85's Level “A” system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8155 ROM-1/O—all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and $-100 ex- 
pansion, p/us generous prototyping space. 

(Level "A" makes a perfect OEM controller for industrial 
— and is аза бини in a special Hex Version which 

' сап be programmed using 
the Netronics Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 
ә 1/0; provisions for 25-pin 
(DB25) connector for terminal 
serial 1/0, which can also sup- 
рогі a paper гаре reader 
.. provision for 24-pin DIP 
biests, or industrial con- socket for hex keyboard/dis- 
troller use. play... cassette tape recorder in- 
pul...cassette tape recorder outpul...cassetle гаре control 
output. . .ѕреакег output... LED output indicator on SOD 
(serial output) line. . . printer interface (less drivers). . .total of 
four 8-bit plus one 6-bit 1/O ports *Crystal Frequency: 6.144 
MHz * Control Switches; reset and user (RST 7.5) 
interrupt. , . additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard * Counter/Timer: programmable, 14-bit 
binary * System RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems. . . RAM expandable to 64k via 5-100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at FBOU leaving 0000 free for user 
RAM/ROM, Features include tape load with labeling ...tape 
dump with labeling...examine/change contents of memory 
...inseri data...warm slarl...examine and change all 
registers. . . single step with register display at each break point, 
a debugging/training feature...go to execution address. . 
move blocks of memory from one location to another. . . fill 
blocks of memory with a constant. . -display blocks of memory 
. ..automatic baud rate selection. . . variable display line length 
contro! (1-255 characters/line)...channelized МО monitor 
routine with 8-bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with ИО ports. 

System Monitor (Hex Version): Tape load with labeling... 
tape dump with labeling. . .examine/change contents of mem- 
ory,..insert data...warm start...examine and change all 


Level “A” at $129.95 is a 
complete operating system, 
perfect far beginners, hob- 


= R&D KD Lid, Dept.B8 a үзү T—T—T 


333 Litchfleld Road. New Milford, CT 06676 
Please send the items checked below— plus $2 p&i. 
О Explorer/85 Level ‘А’ Kit (ASCII 
Version), $129.95 plus $3 p&h. 

О Explorer/85 Level А’ Kit (Hex 
Vetsion), $129.95 plus $3 p&h. 

O 8k Microsoft BASIC on cassette 
tape, $64.95 postpaid. 


O Deluxe Steel Cabinet for ASCII 
— gus erminal, $19.95 plus $2.50 


О Power Supply КИ (+ ВУ 
gua steel cabinet, $39. 


Single step with register display at each break point 


registers. . 
..,80 10 execution address. Level "А" in the Hex Versian 


makes a perfect controller for industrial applications and can 
be "T using the Netronics Hex Keypad; Display. 
== Hex Keypad/Display 
am Specifications 
REL Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
C type display which displays full 
-a a address plus data as well as 
Hex Keypad? Display. register and status information. 
Level "B" Specifications 
Level" B" provides the S-100 signals plus buffers/drivers to 
support up to six $-100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. . .address decoding for onboard 8k EPROM expan- 
sion selectable in 8k blocks. . . address and data bus drivers for 
onboard expansion. . .wail state generator (jumper selectable), 
to allow the use of slower memories. ..1wo separate 5 voll 
regulators. 


Level “С” Specifications 
Level “С” expands Exptorer's 
motherboard with a card cage, 
allowing you to plug up to six 
| §-100 cards directiy into the 
: motherboard, Both cage and 
сето with £ ef cards аге neally contained inside 
card cage. Explorer's deluxe steel cabinet. 
Level '*C"' includes a sheet metal superstructure, в 5-card goid 
plated S-100 extension PC board which plugs into the mother- 
board. Just add required number of S-100 connectors 
Level “D” Specifications 
Level "D'" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockels to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
to EFFF in 4k blocks. 
Level "E" Specifications 
Level “E" adds sockets for Bk of EPROM to use the popular 
Intel 2716 or the TI 2516. bt includes all sockeis, power supply 
regulator, heat sink, filtering and decoupling components, 
Sockeis may also be used for soon ia bc available RAM [C's 
(allowing for up to 12k of onboard RAM). 


Order A Coordinated 
Explorer/85 Applications Pak! 


Experimenier's Pak (SAVE $12.50)—Buy Level "A" and Hex 
Keypad/Display for $199.90 and get FREE [nte] 8085 user's 
manual plus FREE postage & handling! 

Student Pak (SAVE $24.45) —Buy Level "A," ASCII Key- 
board/Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 

Eng gineering Pak (SAVE $41.00)—Buy Levels "A," "B," 
"C," “D,” and "E" with Power Supply, ASCII Keyboard’ 
Computer Terminal, and six S-100 Bus Connectors for $514.75 
and get 10 FREE computer grade саззейе tapes plus FREE 
8085 user's manual pius FREE postage & handling! 

Business Pak (SAVE $89.95) —Buy Explorer/85 Levels “А,” 
“B,” and '"'C" (with cabinet), Power Supply, АЗС Key- 
board/Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Star 5-1/4'' Disk Drive (includes North 
Star BASIC) with FREE supply and cabinet, all for jusi 
$1599.40 and get IO FREE 5-1/4"' minidiskettes ($49,95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 


Continental U.S.A. Credit Card Buyers Outside Connecticut 


CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Technical 
Assistance, Etc. Сай (203) 354-9375 


sonalized disk operaling vd ronningt [ 


plug И іп and you're up and runningt), 
$699.95 plus $5 p&h. 

D)Power Supply КИ for North sar] 
Disk Drive, $39.95 plus $2 p&h. 

О Deluxe Case for North Star Disk 
Drive, $39.95 plus $2 p&h. 

О Experimenier's Pak (see above), 8 


5 amps) 
plus $2 


Los Hex Keypad/Display Kit, 


sit Sk Microsoft" BASIC in ROM Kit 
requires Levels "B," “D,” and "E"), 
$99.95 plus $2 p&h. 
"ES. Level “B” (S-100) Kit, $49.95 plus 
D co "C"! (S-100 6-card expander) 
Kit, $39.95 plus $2 p&h. 
o Level “D” (dk RAM) Kit, $69.95 
plus $2 p&h. 
О Level "E" (EPROM/ROM) Kil, 
$5.95 plus $0¢ p&h. 
О Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 p&h. 
O ASCII Keyboard/Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 7$ chm video output convertible 
to baudot output, selectable baud rate, 
RS232-C or 20 ma. 1/О, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor ora TV 
set (if you have an RF modulator), 
$149.95 plus $2.50 p&h. E 
9.95 


O Gold Plated S-100 Bus Connectors, 
$4.85 cach, postpaid. 

O RF Modulator Kit (allows you to 
use your TV set as a monitor), $8.95 
postpaid. 

C) tók RAM Kit (S-100 Board expands 
to 64k), $199.95 pius $2 p&h. 

О 32k RAM Kit, $329.95 plus $2 p&h. 
О 48K RAM Kit, $459.95 plus $2 p&h. 
О 64k RAM Kite 5589.95 plus $2 path. 
O 16k RAM Expansion Kit (to expand 
any of the above up to 64k), $139.95 
plus $2 p&h each. 

CJ Intel 8085 cpu User's Manual, $7.50 
postpaid, 

О Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid. 
О 12" Video Monitor (10 MHz band- 
width), $139.95 plus $$ p&h. 

C) North Star Double Density Floppy 
Disk Kit (One Drive) for Tanis 
85 (includes 3 drive 5-100 controller, 
DOS, and extended BASIC with per- 
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$199.90 postpaid. 

[1 Student Pak (see above), $319.25 
postpaid. 

O Engineering Pak (see above), $ 
$514.75 postpaid. 

Г) Business Pak {sce above}, $1599.40 


posipaid. 
ToralEnclosed$ . /«—  &9.— 1. [ 
Conn. res, add sales tax) By— 
Personal Check O M.O./Cashier's | 
Check — []Visa C Master Charge | 
{ВапК#_____) 
Acct. # 
Signature „Exp, Date _ 
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City | 
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SERIES OF STATEMENTS 
THAT LEAVE A TRUTH 


WHILE, D E F 


=". "РИШ — — — 


N 1$ TESTED HERE ; BODY OF LOOP: 
IF N=0, JUMP TO FIRST EXECUTED IF AND ONLY 
WÜRD AFTER "REPEAT" IF N*0 


(a) 


Figure 5: An explanation of the 
BEGIN ... WHILE ... REPEAT construct. 
As shown in figure 5a, the FORTH words 
between BEGIN and WHILE perform 
operations that leave a truth value, N, on 
top of the stack. The value of N deter- 
mines whether the body of the loop (the 
words between WHILE and REPEAT) is 
performed or not. The loop repeats until 
N evaluates to false (N-0). Figure 5b 
gives the equivalent construct in conven- 
tional flowchart notation. 


| BY THIS POINT, 4 
THE TRUTH VALUE, 
C12«— ——1 wisoNTOoPOF | 
| STACK | 
ioe = 
x». FALSE (-0) 
TRUE (#0) 


(b) 
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The DS-80 Digisector® is a random 
access video digitizer. It works in 
conjunction with a TV camera (either 
interlaced or non-interlaced video) and 
any S-100 computer conforming to the 
IEEE standards. Use it for: 


* Precision Security Systems 

* Moving Target Indicators 

• Computer Portraiture 

• Fast To Slow Scan Conversion 
* Robotics 


e Reading UPC Codes, schematics, 
paper tape, musical scores 
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CHECK THESE FEATURES: 


О High resolution — a 256 x 256 pic- 
ture elernent scan 


Г] Precision — 64 levels of grey scale 


О Speed — Conversion time of 14 
microseconds per pixel 


С Versatility — scanning sequences 
user programmable 


Ci Economy — a professional tao! 
priced for the hobbyist; comes fully 
assembled, tested and burned in, 
with fully commented portrait print- 
ing software. 


Price: $349.95 MasterCharge and Visa 
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Even at 5:12 a.m., its hard to quit 


playing Personal Software" strategy games. 


A quick game before turning in can become an all-night 
session when you load any of the Personal Software" strategy 
games into your Apple? РЕТ“ or TRS-80* They'll challenge, 
teach and entertain you. And now there are two new games— 
Gammon Gambler“ and Checker King"—joining Bridge 
Partner,” Time Trek" and the best-selling Microchess." 
Gammon Gambler is a sure bet. With ten levels of skill, 
you can begin a novice and become 
an expert. Whichever level you play, 
the computer moves so quickly 
you don't have to wait. The 
program follows U.S. 
tournament rules, and in- 
cludes the doubling 
cube to spice up the 
game. Written for 


Gammon Gambler 


Chaplin. 

Checker King—you probably forgot 
how much fun it is! If you move and 
change your mind, take it back and move 
again—without a peep from the computer. 
Play eight skill levels. Add and remove 
pieces. Save three board positions for later 
play. And solve three challenging checker 
puzzles. Written by Michael Marks for 
the Apple, PET and TR5-80. 

Microchess, the most widely used 
personal computer chess program, is a 
nearly perfect chess opponent for the total 
novice or the advanced enthusiast, Written 
by Peter Jennings for the Apple, PET and 
TRS-80. 


* Apple is х trademark of Apple Computer, Inc.; PET is a 
trademark of Commodore Business Machines, Inc.; TR5-BO is 
а trademark of the Radio Shack Division of Tandy Corp. 
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Bridge Partner. You against the computer in over 10 million 
different hands of contract bridge. You can even specify the 
hands high card points. Written by George Duisman for the Ap- 
ple, PET and Level II TRS-80. 

Time Trek is easy to learn, dif- 
ficult to master and impossible to 
forget. Take command of a starship 
in real-time action to make the gal- 
axy safe again. PET version by Brad 
Templeton. TR5-80 program 
by Joshua Lavinsky. 

Personal Software, Inc., 
also produces the VisiCalc" 
program (the software that's 
revolutionizing personal 

computing), CCA Data Management Sys- 
tem, the Vitafacts series and other exciting 
software for the Apple, PET and ТК5-80. 

Now that you've read about the 
Personal Software programs, go see a 
demonstration. For the name of your 
nearest Personal Software dealer, call 
_ (408) 745-7841 or write to Personal 
м Software Inc., 1330 Bordeaux Dr., 

=m Sunnyvale, CA 94086. 
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Text continued from page 10: 

You should also look at FORTH if 
you have limited computer or finan- 
cial resources. FORTH is а big 
language in a small package, and you 
can buy a version of FORTH for as 
little as $20.(See “Selected FORTH 
Vendors,” on page 98.) Unlike most 
new languages that gobble up more 
and more of the 64 K bytes allotted to 
an 8-bit microcomputer (some won't 
comfortably fit in 64 K bytes), there is 
plenty of room for very large FORTH 
programs even in a 16 K machine. 
FORTH takes up only about 8 K 
bytes, and this can be pared down; in 
an industrial application that will run 
only one program, the FORTH inter- 
preter can be made as small as 800 
bytes. Also, FORTH can be run on 
cassette-based systems due to its 
small size; although this is still more 
inconvenient than running FORTH 
on a disk system, most languages that 
use a disk are impractical or impos- 
sible on cassette-only systems. 

Finally, you may want to consider 
FORTH for applications where speed 
is of the utmost importance. Since 
portions (or all) of a FORTH program 
can be written in the assembly lan- 


guage of the host computer, FORTH 
programs can be written that com- 
pare favorably in speed with 
machine-language programs. And, 
again, productivity is higher using 
FORTH than it is with machine 
language. 


What Is a Threaded Language? 
Imagine a language that starts with 
a few fundamental subroutines writ- 
ten in the machine language of the 
host computer; eg: routines to put a 
character to the display device, to get 
a character from the keyboard, to 
multipy two fixed-point numbers. 
Then imagine that the only way to 
combine these subroutines is to string 
them together (with embedded data 
bytes) as a series of subroutine calls; 
eg: a routine to get a signed multidigit 
number from the keyboard is written 
as a controlled series of calls to the 
subroutine that gets a character. Then 
these routines are called by other 
routines that perform even bigger 
tasks. For example, a routine to sum a 
series of signed numbers entered from 
the keyboard is written as series of 
subroutine calls that includes the one 
mentioned just above, The final pro- 


Computer Hardware Professionals 


Our clienta, highly successfui manufacturers and OEMs of Sin gt ушат, Electronic Systems, Ti 


Peripherals, have immediate 
SY MS PROJECTS. Such 


gs for Hardware Development Pro 
jects include COMPUTER ARCHITECTURE. DATA CO 


essionals to work on FUTUR 
MMUNICA- 


TIONS, PERIPHERAL DEVELOPMENT, and POWER SUPPLY DESIGN. Specific openings currently 


exist at Senior and Intermediate levels for: 


COMPUTER ARCHITECTS — Definition and development of Micro- Mini-computer systema. 


POWER SUPPLY DESIGN ENGINEERS — Switching regulators for Off-Line Power supplies. 
Experience in High Frequency P.W.M. techniques and AC Power Distribution would be desirable., 
MICROPROCESSOR DESIGN ENGINEERS — Design/Development of state-of-the-art Microprocessor 
based systems and interfaces. Experience on any Microprocessor acceptable. 


LSI DESIGN DEVELOPMENT — Numerous positions with local systems oriented firms in LS] technology 


development. 


CPU DESIGN ENGINEERS — BSEE/BSCS and/or experience in the desi 


of Digital Computers or 


Microprocessor systems. Requires an understanding of Software, ie. ASSEMBLY, FORTRAN, or PL-1. 
DIGITAL LOGIC AND CIRCUIT DESIGN ENGINEERS — Logic and Circuil design plus a familiarity 


with TTL, CMOS, LSIN LSI, etc. 


ANALOG DESIGNERS — 30 to 40 megahertz Phase Lock loop experience. Experience with 80 megahertz 


power drivers and DC motors. 
PCB DESIGNERS — With CAD experience. 


COMMUNICATIONS SYSTEMS DEVELOPERS — Experience with store and forward message swit- 
ching. Network Data Link Control, and/or PBX and EPX Systems. 


Compensation on ali 


itions ranges from low 20's to low 40's, based upon experience, Client companies are 


equal opportunity/affirmative action employers, provide excellent benefits, and assume all fees. 
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strict confidence, at (617) 861-1020. Or submit current resume Lo him for review, For those who find it in- 
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Special Notation Used in 
This Issue 
Because FORTH is such an 
unusual language (it uses punctua- 
tion marks by themselves and 
within words), a pair of braces, 
{ }, is sometimes used to set 
apart FORTH words from the rest 
of the text. Braces are used under 
the following conditions: 


ө When the material being 
quoted is a series of FORTH 
words; eg: { 26 LOAD } ; 
When the FORTH word is or 
contains any of the following 
punctuation marks: period, 
comma, colon, question 
mark, exclamation point, 
single quote mark, or double 
quote mark. Two examples 


are ( . } and{ (") у. 


In addition, spaces are always | 
used to separate FORTH words 
from other words or punctua- 
tion—even when this means doing 


something like "...the words 
BEGIN , WHILE , and REPEAT 
are all..." (spaces between FORTH 
words and the commas that follow 
them). There are two reasons for 
doing this: first, for clarity; and se- 
cond, to emphasize that the 
FORTH word in question does not 
include the punctuation that 
follows. Some FORTH words do 
contain punctuation (eg: { IF, V), 
but such words will always be 
enclosed in braces (except within 
program listings). 


gram in such a threaded language is a 
series of calls to lower and lower 
subroutines, dipping repeatedly into 
machine-language routines under the 
control of higher-level routines. The 
addresses in each subroutine that 
point to the subroutine or machine 
language under it make up a "thread" 
of control that runs through the entire 
program. 

FORTH has so far been im- 
plemented as a threaded language. 
Threadedness is a language im- 
plementation technique, not an in- 
herent quality of any language; 
SNOBOL and FORTRAN compilers 
have been written using threaded 
code. 


AUTHORIZED 


TR S-80S....... 
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26-1056 16K Level I! System with Keypad.$ 700.00 
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FORTH: Pro and Con 

Pros: I have already mentioned 
most of the advantages of FORTH. 
The language is: 


è Compact; 

€ Fast, although this is due to its 
implementation in threaded 
code, not its inherent qualities; 

® Structured: it has the major 
constructs of structured pro- 
gramming and, in fact, does 
not have any kind of goto 
statement, thus forcing it to be 
structured; 

© Extensible; 

® Highly portable. 


These last two features deserve fur- 
ther description. The extensibility of 
FORTH is probably its most impor- 
tant feature. Never before in a high- 
level language has it been so easy to 
add new features, new data types, 
and new operators to a language. 
Unlike other languages, these new 
words (everything in FORTH is called 
a word) have the same priority and 
receive the same treatment as words 
defined in the standard FORTH 
vocabulary. For example, you can 


define a word 10+ that will add ten 
to any number it is given; or, in fact, 
you can even redefine the addition 
operator + . You can also define en- 
tirely new families of words in 
FORTH. This advanced topic is ably 
discussed in what I believe is the only 
written treatment of the subject 
anywhere in FORTH literature by 
Kim Harris in his article, “FORTH 
Extensibility,” on page 164. 

Most FORTH programs can be 
transferred from, say, a mainframe 
computer to a microcomputer 
without modification; therefore, 
FORTH is highly portable. Most of 
the FORTH words supplied in a given 
system have been defined to do the 
same operation regardless of the com- 
puter used. Although the vocabulary 
of words varies from supplier to sup- 
plier, most FORTH programs will run 
with minor or no modifications. A 
standard set of words, called 
FORTH-79, collectively developed by 
many of the major suppliers and users 
of FORTH, will help in this situation. 

Cons: Here are some of the disad- 
vantages of FORTH: 


e FORTH code is hard to read. 


TRS-80, PET, 
APPLE, SORCERER 


Communications Interface Systems 


Send & Receive Morse Code / Radioteletype 
[] Teaches Morse Code! / Copies wire services! 
[] Complete Hardware & Software Package 

Г] Extensive User Manuals 


[] From $129 


Write or call for complete catalog 


MACROTRONICS, inc. © 


1125 М. Golden State Blvd. / Suite G 
Turlock, CA 95380 (A) 
(209) 667-2888 / 634-8888 


California residents add B* tax 


We are experiencing telephone difticulties, please keep trying. 
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This is probably the most common 
complaint against the language. As a 
new user, I can say that you slowly 
get used to the odd syntax of the 
language. The stack architecture (see 
below) of the language contributes to 
the novice's initial disorientation, but 
this feeling is usually blamed on the 
unreadability of the language. In ad- 
dition, the stack architecture en- 
courages the storage of working 
values on the stack rather than in 
variables with names. Variable 
names, if chosen properly, give vital 
clues to the workings of a program; 
this scarcity of variable names makes 
most FORTH programs less readable. 
Adequate indentation and comments 
can help a FORTH program, but pro- 
grammers of FORTH, like program- 
mers of all other languages, often 
omit these aids to comprehension. 

€ The stack architecture of 
FORTH offers disadvantages as well 
as advantages. Remember the odd 
feeling you got the first time you used 
a Hewlett-Packard calculator and had 
to punch in " 5 ENTER 3 + " instead 
of the more understandable " 5 + 3 
= ” 7 FORTH uses the same reverse 
Polish notation (abbreviated RPN), 
where the objects being entered come 
before the operators that work on 
them. 

Not only does this take some get- 
ting used to (it takes even longer 
before you can fluently "think in 
FORTH”), it also encourages a scar- 
city of named variables, as mentioned 
above. In addition, stack-manipu- 
lating words like SWAP, DUP (for 
duplicating the top entry on the 
stack), ROT (for rotating the top 
three items on the stack), and others 
muddle the FORTH program and 
make it hard to tell just what variable 
is being operated on. This uncertainty 
is particularly evident during debug- 
ging; most of your time is spent find- 
ing out why what you thought was 
on the stack isn't there. 

€ FORTH encourages program- 
ming "tricks" in place of plain, easier 
to read programming. Although the 
examples to support this statement 
have already been mentioned, I think 
the statement as a generality is true. 
We must remember that, especially 
since lack of memory is usually not a 
problem in FORTH, FORTH pro- 
grammers should name appropriate 
variables and, in general, worry less 
about fitting a program on one screen 
(a basic unit of FORTH program- 
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N The MICROCONDUCTOR" directs your computer to The MICROCONDUCTOR™ is power at your fingertips! 
\ compose, organize and summarize all information you Power то set up, mainrain, sort, report, and updore data 
\ need to solve your software and business problems. files at whim. Just imagine: with rhe MICROCONDUCTOR™, 
| With The MICROCONDUCTOR™, your computer will you can establish о custom mailing list system in 30 
N be able ro compose any record-keeping software you minutes, accounts receivoble in 2 hours, a complete 
| need. In the office, The MCROCONDUCTOR™ con help business system in only a few working days. Never 
\ with anything from accounts receivable to property before has your computer been given such power! 

N management. You'll find that The MICROCONDUCTOR™ DATA FILES—No limit on the number of records a file 
N is ideal for the shop too. Let ittoke core of your invenrory can have. 

3 records, sales analysis, price lists, ond more. FIELDS— Any type (string, interger, single, doubie). 
\ The MICROCONDUCTOR™ is nor just a file manager Eighr entry modes {including defaults, 
| ura mue Dora Base Management System suitable for counting, ond suppress). 

| both the novice and professional users. REPORTS—Four ways to generore reports. Total nu- 


meric columns). Print on any paper in 


Some of the modules of this masterpiece are: опу format (starements, labels, etc.) 

DATA FILE—One step file creation. Just set it, ond forget it. SORT—Any field(s) in any combination (i.e. mui- 

MAINT.— Monipulote your дого files with ease; add, tiple-key sort). Any size file, numeric or 
delere, modify, scan, relocote, and more. ASCII. Ascending or descending. 

SORT— 5Ѕот any number of fields, in any sequence, MAINT.— Commond onticipation. Record duplica- 
ascending or descending order. rion. Direct оссе and sequential search, 

UPDATE— Single or dual file report and update utility. UPDATING/ 


MERGING — Add, subtract, multiply, divide fields. Corn 


Introductory Prices bine results from previous calculations. 
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3304 W. MacArthur e Santa Ana, CA 92704 ә (714) 979-9923 
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Circle 89 on inquiry card BYTE August 1980 131 


ming) and more about making it 
readable. 

However, drawing a comparison to 
APL, any language that compresses a 
lot of program into a small number of 
lines suffers from readability prob- 
lems. Broad, powerful algorithms 
often represent complex processes; 
when they are described in a terse 
notation, they look like programming 
tricks, In this case, the only remedy is 
to use a lot of comments. The lack of 
such comments is solely the fault of 
the programmer, not of the computer 
language. 

€ FORTH lacks many of the 
programming constructs we are used 
to—strings, arrays, floating-point 
numbers—but that's not the whole 
story. Many applications, for exam- 
ple, can get by without floating-point 
numbers: look at the number of pro- 
grams written in Integer BASIC for 
the Apple II. With a maximum ab- 
solute numeric value of 32,767, nor- 
mal FORTH can handle many prob- 
lems by simply assuming a decimal 
point. In addition, all versions of 
FORTH can add all these features and 
more, simply by defining new words. 
For example, MMSFORTH, a version 


ARTIFICIAL 
INTELLIGENCE 


For Your 


of FORTH for the TRS-80 by Miller 
Microcomputer Services, has over ten 
screens (each screen is 16 lines of 
source code) that implement their 
version of words for double-precision 
math, arrays, strings, random 
numbers, and TR5-80 graphics. You 
compile a series of screens, thus add- 
ing to the size of your resident 
FORTH interpreter, only if you need 
these features. So you can have all 
these programming constructs and 
tools, but only if you write them 
yourself or get somebody else to write 
them for you. 


Friends of FORTH 

Almost everyone who is working 
in FORTH professionally is doing 
good work, but a few people or 
groups of people deserve special men- 
tion. Foremost in this group is 
Charles H Moore and, through him, 
the company FORTH Inc. Moore 
developed the language over a long 
period of time (see his article “The 
Evolution of FORTH, an Unusual 
Language,” on page 76) and pro- 
moted it through his company 
FORTH Inc. Elizabeth Rather, who 
contributed significantly to the 


S-100 SYSTEM 


development of the language and 
who is vice-president at FORTH Inc, 
should also be mentioned in this con- 
text. 

Then there is the FORTH Interest 
Group (POB 1105, San Carlos CÀ 
94070), without whose efforts low- 
cost versions of FORTH would not be 
available. Although many people in 
the group have contributed to its 
working, names that must be men- 


tioned аге Bill Ragsdale 
(coordinator), Dave Boulton, Kim 
Harris, John James, and George 


Maverick. Over the past two years, 
this group has collectively raised its 
membership from a few dozen people 
in northern California to over a thou- 
sand members worldwide. In the pro- 
cess, they have also publicized 
FORTH at numerous conventions 
and have distributed public-domain 
versions of FORTH (called fig- 
FORTH) for all the major micro- 
processors; ie: 8080, 6800, 6502, 
9900, PACE, and 151-11. Although 
they supply only listings and 
documentation, versions customized 
for various popular microcomputers 
are available inexpensively. In addi- 
tion, they are working on standard- 
izing certain extensions to FORTH 
(floating-point numbers, arrays, etc), 
and they publish a very professional- 
looking bimonthly magazine called 
FORTH Dimensions. The group has 
monthly meetings at the Liberty 


“SHIVA®” is a highly-sophisticated VIRTUAL-PERSONALITY * multi-level multi- 
user multi-tasking executive (operating system) for S-100 based systems. It provides 
your microcomputer system immediately with power comparable to that of large- 
| frame maxi-computers for a remarkably small price, yet SHIVA" requires 
Į surprisingly little R.A.M. area, and is conversational!!! SHIVA's* English-like 
input/output is interactive, dynamic, and may be reconfigured or expanded by the 
user, And SHIVA” gives you the freedom to expand indefinitely . . . with tremendous 
В hardware and software choice: SHIVA® supports hard disks and floppies... R. A.M. 
addressing beyond 64 kilobytes ... time-sharing . . . multi-level user-reconfigurable 
password protection... and features shell-commands similar to UNIX in structure!! 
SHIVA is compatible with C/PM'* and C/ DOS" for easy implementation and near 
universal software support!!! SHIVA" is available for 8080, 8085, MC6800, 6502, and 
Z80"-based systems. 
Versions are in development for ПОС 28000" 16-BIT, INTEL 8086* and INTEL 
| 88002* 32-BIT PROCESSORS ... 


House Department Store in 
Hayward, California, on (what else?) 
the fourth Saturday of each month. 
Membership in the FORTH Interest 
Group (which includes a subscription 
to its magazine) is $12 per year, $15 
Overseas. 

A final group that must be men- 
tioned is Miller Microcomputer Ser- 
vices of Natick, Massachusetts, 
which sells and supports a version of 
FORTH, called MMSFORTH, and 
other related FORTH products for the 
Radio Shack TRS-80 Model I. Not 
only do they provide a fine version of 
FORTH with arrays, strings, 
graphics, and other extensions, they 
are the only microcomputer-FORTH 
vendor that supports its product with 
both information and new vocabu- 
laries of FORTH words. (For exam- 
ple, they have a set of FORTH words 
that add 6- and 15-digit floating-point 
arithmetic, complex numbers, and a 
full Z80 assembler, all for $29.95.) 
They also publish an MMSFORTH 
Newsletter that always has some 


And Бара Research® is dedicated іо non-obsolescence and system superiorly ір 


software choice .... SHIVA” uppers BASIC, FORTRAN, COBOL, a MAC 
ASSEMBLER, DATA BASE MANAGEMENT, ALGOL-60, PASCAL.... interfaces 
in development for UNIX®, C, LISP, PL/I, APL, and ЕТ-ЇЇ*. 
And needless to say, SHIVA” is very fast 
SHIVA"... . $350 -- Available on 8" I.B.M. Soft-Sectored Disks and 5" C/DOS 
(Cromemco) Diskettes. Includes complete Documentation. ., 
М.С. & Visa orders accepted 
“SHIVA.” "VIRTUAL PERSON ALITY",” and “OMEGA RESEARCH" are trademarks of OMEGA RESEARCH. 
"RT-11*" is в trademark of DIGITAL EQUIPMENT CORPORATION. 
=" ig a trademark of BELL LABORATORIES 
*" is a trademark of DIGITAL RESEARCH OF CALIFORNIA 
“Ce *" ig а trademark of CROMEMCO, Inc. 
-AAD " and "Z-HXIO" are trademarks of ZILOCG, Inc. 
“INTEL” " is a trademark af INTEL CORPORATION 
No shipments prior to return of signed software 
license agreement. For detailed information on 
“SHIVA,” send $1.00 postage and handling to: 


eo = 


CALIFORNIA RESIDENTS AOD 6% SALES TAX 


OMEGA RESEARCH 
P.O. Box 479 
Linden, Ca. 95236 
(209) 334-6666 


gam to 5pm Mon.-Fri. 
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Teach it to talk back. The SLC-1 Time 
Machine replies instantly to requests from 
your computer. It automatically tells it the 
date and time, enters log-in codes, gives 
any responses you specify. No changes are 
required in your operating system. Simply 
install it in the RS-232 or 20mA current 
loop serial link that connects your com- 
puter and terminal. 

No more operator response errors. 
No more delays. Now you can automat- 
ically re-boot your system after power 
failure. 

Whether you use your computer for 
business, research, or process control, the 
Time Machine will save you money. In 
fact, the first time it pre- 
vents a human error, it 
will more than pay for 
itself. 

The Time Ma- 
chine doesn't interfere 


with your computer's operation. It steps in 
and responds only when it sees the key 
phrases you have specified. And because 
it's battery-supported, it never misses a 
beat or a bit. 

The Time Machine comes with a 
built-in bonus: it is also an independent 
microprocessor system. Its 1,000 bytes of 
RAM (expandable to 12K) lets you use it 
in the off-line mode to free your computer 
for other tasks. Applications support is 
available, including a growing 6502 ma- 
chine language software library. 

The single quantity price is only 
$640. Ten-digit display option, $190. For 
more information or literature on the SLC-1 

Time Machine, contact 
Digital Pathways, Inc., 
_ 1260 L' Avenida, 
Mountain View, Cali- 
fornia 94043, or phone 
(415) 969-7600. 
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goodies you'd expect to pay money 
for. The people at MMSFORTH are 
A Richard (Dick) Miller and Judy 
Miller, along with free-lance pro- 
grammer Tom Dowling, who wrote 
MMSFORTH for the TRS-80. 

In addition, the major vendors of 
FORTH should be commended for 
the way they have worked and are 
working together to help standardize 
the language. The people mentioned 
above, along with the European 
FORTH Users’ Group (EFUG), have 
met as the International FORTH 
Standards Team to work out a stan- 
dard set of FORTH words (with stan- 
dard behavior) that can be used to in- 
crease the already high portability of 
FORTH programs. Once the pro- 
posed FORTH-79 standard is ap- 
proved by this standards team, 
FORTH Inc, the FORTH Interest 
Group, and Miller Microcomputer 
Services have indicated that they will 
bring out new FORTH versions con- 
forming to this standard. 


Variants of FORTH 

А few other FORTH-like languages 
should be mentioned here. URTH 
(University of Rochester THreaded 


language) is simply FORTH by 
another name. I am told that CON- 
VERS, an experimental language that 
was offered by the Digital Group, isa 
FORTH-like language. 

STOIC is a language that is dif- 
ferent from FORTH primarily in 
some small syntax rules, although its 
enthusiasts claim it is more powerful 
than FORTH. From reading the docu- 
mentation, I have found that STOIC 
interacts differently and has more 
sophisticated disk access than 
FORTH. CP/M Users Group (1651 
Third Ave, New York NY 10028) 
distributes STOIC on two 8-inch 
single-density CP/M floppy disks; 
the cost is $20, which includes 
postage, documentation (on CP/M 
DOC files), and group membership 
fees. STOIC was developed by Roger 
G Mark and Stephen K Burns in the 
Biomedical Engineering Center for 
Clinical Instrumentation, funded by 
the Harvard-MIT Program in Health 
Sciences and Technology in Cam- 
bridge, Massachusetts. 

Also, I am very excited about a 
book nearing publication: Threaded 
Interpretive Languages by Ron 
Loeliger. This book, to be published 


NOBODY CAN MATCH OUR 
DOLLAR/QUALITY RATIO! 


MS-204 PRINTER 


INTRODUCTORY PRICE: 


$795 


CABLE: $34.50 


Compatible with TRS-80, Apple, Pet 
or any other Centronics-type system 


Features 


® 132/80 Columns, 63 LPM, Bi-Directional, Nominal Thruput 
* 100% Heavy Duty Cycle - High Reliability, 100 Million Character 


Print Head Life 


* Sprocket Feed; Variable Forms Width, 2.5" - 9.5" 
e Double Width Characters: 40,66 Characters per line 


* 9x 7 Dot Matrix Character Font 


e 6-Channel Electronic Vertical Format Unit 


° * Documentation Included 


Ask about our 8-inch Drives & Software 


134 August 1980 © BYTE Publications Inc 


18444 S. Broadway 
Gardena, CA 90248 
(213) 327-1010 


© 1980 Matchless Systems & MarketPlan 


Gircle 92 on inquiry card. 


soon by BYTE Books, delves deeper 
into the practical aspects of designing 
and implementing a threaded lan- 
guage than any book I have seen. Not 
only does it demonstrate exactly how 
the machine code must work, it also 
details the specific implementation of 
ZIP (which looks like FORTH under 
another name) in Z80 assembly 
language. The book promises to be 
the definitive work on how threaded 
languages perform. 


Final Notes 

As we received more and more 
FORTH articles, I realized that we 
would soon have too many for this 
special August issue. I immediately 
scheduled for subsequent nontheme 
issues those extra articles we could 
not use at this time, a process known 
as “holding down the FORTH.” In 
any case, we have several FORTH ar- 
ticles that will appear in upcoming 
issues of BYTE. These include an arti- 
cle on recursion in FORTH by George 
Flammer, а tutorial on string- 
manipulating FORTH words by John 
Cassady, a history of the FORTH 
Standards Team by Bill Ragsdale, 
and a detailed discussion of the dif- 
ferent kinds of threaded codes by 
Terry Ritter and Gregory Walker. 

We hope you will enjoy looking at 
the FORTH tapestry presented in this 
issue. Bi 


Articles Policy 

BYTE is continually seeking quality 
manuscripts written by individuals 
who are applying personal computer 
systems, designing such systems, or 
who have knowledge which will prove 
useful to our readers, For a more for- 
mal description of procedures and 
requirements, potential authors should 
send a large (9 by 12 inch, 30.5 by 22.8 
cm), self-addressed envelope, with 28 
cents US postage affixed, to BYTE 
Authors Guide, 70 Main St, Peter- 
borough NH 03458. 

Articles which are accepted are pur- 
chased with a rate of up to $50 per 
magazine page, based on technical 
quality and suitability for BYTEs 
readership. Each month, the authors of 
the two leading articles in the reader 
poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus 
checks of $100 and $50. Unsolicited 
materials should be accompanied by 
full name and address, as well as return 
postage. 


CP/M compatible software 


SYSTEM MAINTENANCE 


DIAGNOSTICS J: Easily the most comprenensive set of CP/M compatible 
system Check-out programs ever assembled. Finds hardware errors in your 
system, confirms suspicions, or just gives your system a clean bill of health. 
Tests: 

* Memory * CPU (B080/8085/780) Terminal 

* Disk * Printer 

To our knowledge the CPU test is the first of its kind anywhere. Diagnostics | can 
help you lind problems before they become serious A good set of diagnostic 
routines are a must in any program library. 

Minimal reQuirements: 24K CP/M. Supplied with complete user manual: 
$60.00 Manual alone: $15.00. 


ACCOUNTING 


ACCOUNTS PAYABLE/RECEIVABLE: А complete, user oriented package 
which features: 

automatic postings 10 general ledger (optional) 

accounts payable: * check printing with invoice • invoice aging 

accounts receivable. • progress billing « customer statements 

* partial invoice payments — * invoice aging 

Tha entire package is menu driven and easy to learn and use. It incorporates error 
checking and excellent user displays. This package can be used stand alone or 
with the General Ledger below. 

Supplied with extensive user manual: $200.00. Manual alone: $20.00. 


GENERAL LEDGER: A complete, user oriented package which features 
* Accepts postings from external programs (i.e. AP/AR above) 
* Accepts directly entered postings 
* Maintains account balances for current month, quarter, and year and previous 
ihree quarters 
* Financial reports trial balance, income statement balance sheet. and more 
Completely menu driven and easy to learn and use. Excellent displays and error 
checking for trouble free operation. Can be used siand alone or with Accounts 
Payable/Receivable above. 
Supplied with extensive user manual: $200.00. Manual alone: $20.00 
Both require 4BK CP/M, terminal with cursor positioning, home and clear home, 
one B" disk or Two 5" disks. CBASIC? required. 


TEXT PROCESSING ———— —— — — 


ТЕЅ — Text Formatting System: An extremely powerful formatter. More 

than 50 commands Supports all major features including: 

* left & right margin justification * user defined macros 

* dynamic insertion from disk file „ underlining and backspace 

TFS lets you make multiple copies of any text. For example: Personalized form 
letters complete with name & address & other insertions from a disk file. Text 1$ 
not limited to the size of RAM making TFS perfect for reports or any big job. 

Text is entered using CP/M standard editor or most any CP/M compatible 
editor TFS will link completely with Super-M-List making personalized torm 
letters easy 

Requires 24K CP/M. 

Supplied with extensive user manual: $85.00 Manual alone: $20.00 

Source to TFS in 8080 assembler can be assembled using standard CP/M 
assembler) plus user manual $250.00. 


MAILING LIST 


SUPER-M-LIST: A complete, easy to use mailing list program package 
Allows for two names. two address. city, state. zip and a three digit code field for 
added flexibility Super-M-List can son on any field and produce mailing labels 
direct to printer or disk file for tater printing or use бу other programs Super-M 
Lisl 1$ Ihe perfect companion to TFS. Handles 1981 Zip Codes! 

Requires 48K CP/M 

Supplied with complete user manual: $75.00. Manual alone: $10.00 


UTILITIES 


Utility pack #1: A collection of programs that you will find useful and maybe 
even necessary in your daily work {we did’), Includes 
CMP- Compare two files for equality 
ARCHIVER Compacts many files into one. useful when you run out of directory 
entries 
SORT Іп core sort of variable length records 
XDIR = Extended alphabetical directory listing with groupings by common 
extension 
PRIN] Formatted listings to printer 
PG Lists {les to CRT a page al a time 
..plus more 
Requires. 24K CP/M 
Supplied with instructions on discette S50 00 
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PROGRAMMING LANGUAGES 


FORTH: a full, extended FORTH interpreter/compiler produces COMPACT, 


c. code. As fast as compiled FORTRAN, as easy to use as interactive 
IC. 


= COMPILING: includes every line of source code necessary to recompile 
tsell. 

EXTENSIBLE: Adds functions at will. 

Z80 & 8080 ASSEMBLERS included 

Single license, OEM licensing available 

Please specify CPU type: Z80 or 8080 

Supplied with extensive user manual and tutorial: $150.00 

Documentation alone: $25.00 


ENHANCED ‘TINY’ PASCAL: We still call it ‘Tiny’ but it's bigger and better 
than ever! This is the Famous Chung/Yuen ‘Tiny Pascal with more features 
added. Features include 
recursive procedures/functions «integer arithmetic * CASE 
* FOR (1000) * sequential disk МО * one dimensional arrays 
* JF... THEN... ELSE * WHILE • ‘PEAK’ & 'РОКЕ” 

* READ & WRITE *REPEAT ... UNTIL * more 
‘Tiny’ Pascal is fast. Programs execute up to ten times faster than similar BASIC 
programs 

SOURCE TOO! We still distribute source. in ‘Tiny’ Pascal, on each discetle 
sold. You can even recompile the compiler. add features or just gain insight into 
compiler construction. 

Tiny Pascal is perfect for writing text processors real time control systems. 
virtually any application which requires high speed. Requires: 36K CP/M. Supplied 
with complete user manual and source on discette: $85.00. 


Manual alone: $10.00. 
—— — SOFTWARE SECURITY 

ENCODE/DECODE: A complete software security system for CP/M. Encode/ 
Decode is a sophisticated coding program package which transforms dala stored 
on disk into coded text which is completely unrecognizable. Encode/Decode 
supports multiple security levels and passwords. A user defined combination 
(One billion possible) is used 10 code and decode a file. Uses are unlimited. Below 
are a few examples: 


‚ data bases . general ledger * inventory 
• payroll files * Correspondence * accounts pay/rec 
* programs * lax records * mailing lists 


Encode/Decode is available in two versions 

Encode/Decode | provides a level of security suitable for normal use. 
Encode/Decode || provides enhanced security for Іле mos! demanding needs 
Both versions come supplied on discette and with a complete user manual 

Encode/Decode |: $50.00 

Encode/Decode I: $100.00 Manuat alone: $15.00 


INTERCOMPUTER COMMUNICATIONS 


TERM: a complete intercommunications package for liking your computer to 
other computers. Link either to other CP/M computers or to large timesharing 
systems. TERM 15 comparable to other systems but costs less. delivers more and 
source ts provided on discette! 

With TERM you can send and recewe ASCII and Hex files (COM too, with 
included convertion program) with any other CP/M computer which has TERM or 
compatible package. Allows real time communication belween users on separate 
systems as well as acting as timesharing terminal 
* Engage/disengage printer * error checking and auto retry 
• terminal mode for timesharing between systems - conversational mode 
* send files - receive tiles 
Requires: 32K CP/M 
Supplied with user manual and 8080 source code: $110.00 
Manual alone: $15.00. 


CP/M Formats: 8" soft sectored, 5" Northstar, 
5" Micropolis Mod Il, Vector MZ 


АН Orders and General Information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 


Super Soft (answered only when technician is available) 
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COMPUTER SYSTEMS 


*780 5 a registered trademark ol Zilog. Inc i 
“CP/M and MP/M are registered trademarks of Digital Research Inc 
ri 


ALTOS BREAKS 
THE MICRO 
BARRIE 


Yesterday, microcomputer meant micro 
performance. Once you outgrew it, you had to step 
up to a mini. Which meant a big step up in price. 

Today, theres the new Altos ACS8000-6 single- 
board microcomputer system. 

It's the first system for the OEM, small business- 
man and personal user, that offers minicomputer 
performance and minicomputer storage capacities — 
at a microcomputer price. 

MULTI-USER, WINCHESTER STORAGE, 

FLOPPY BACK UP: $14,260. 

The new Altos ACS8000-6 is a highly advanced 
ZBO* based microcomputer system with high-speed 
RAM, floppy disk and Winchester hard- 
disk controllers, DMA, six serial and 
two parallel 1/O ports and the AMD 
9511 floating point processor all on 
asingle board. A typical four-user 
system configuration with two | 
megabytes of Shugart floppy 
and 29.0 megabytes of Shugart | 
Winchester storage, including 
CPU and 208K bytes of RAM, 
costs only $14,260—com- 
pared to $30,000 or more for 
a similar minicomputer system. 
And that adds up to mini 
performance at less than half 
the cost! 

MULTI-USER EXECUTIVE 
SUPPORTS FOUR 
INDEPENDENT USERS 

RUNNING CP/M** 
COMPATIBLE PROGRAMS. 

This revolutionary new microcomputer system 
features the MP/M** Multi-User Executive software 
program that's unique in two ways. It includes a 
multi-user CP/M capability and the ability to handle 
Winchester-type hard disks. The advanced 280 
operating program supports four independent CP/M 


compatible programs in any of six popular lan- 
guages: BASIC, FORTRAN, COBOL, PASCAL, APL, 
C, and a large assortment of additional business 
application packages. MP/M is compatible with both 
the 1.4 and 2.0 versions of Digital Research's 
CP/M, which means programs based on either 
version can run under MP/M without modification. 
With MP/M at the helm, your Altos 
ACSBOOO-8 system can support up to four simul- 
taneous users with 48K bytes of RAM each plus 
58 megabytes of Winchester storage and 4 mega- 
bytes of floppy back up. And that adds up to the 
first microcomputer to give you the power and 
performance of a minicomputer. 
SINGLE-USER, HARD-DISK 
SYSTEMS START AT $9450. 
The Altos ACS8000-6 
. М series. Its a barrier breaker 
z in every sense. Our entry- 
tevel, single-user, hard-disc 
— system with floppy back 
up is priced under $10,000 
and even our 4-user CP/M 
model is available for 
under $12,000. And all 
configurations are easily 
upgraded. For specific 
| details about pricing ог 
[= performance, call or write: 
Altos Computer Systems, 
2360 Bering Drive, San Jose, CA 
(408) 946-6700. TELEX 171562 ALTOS SNJ. 


COMPUTER SYSTEMS 


Circle 94 on inquiry card. 


Model 


Unformatted Capacity 
(millions of bytes) 


Platter Size 
Number of Platters 
Average Access Time 


Maximum Data Transfer Rate 
(K bytes per second) 


Average Latency 
Rotational Speed 
Motor Type 

Spindle Drive 

Actuator Type 
Positioning Mechanism 
Density bpi 

Density tpi 


Physical Size 
(inches) 


Weight (pounds) 
Single Quantity Price 
OEM Discount Price 


BASF Systems 


Bedford MA San Jose CA Generali Systems Div 
6171/6172 nT 4963 29A/64A 
B/24 11 29/64 


210mm (8.27 inch) 


Corvus Systems, Inc. 


200mm (7.87 inch) 


IBM Corporation 


210mm (8.27 inch) 


10r2 2 3or6 
42 ms 50 ms 27 ms 
800 648 1030 
8.3 ms 8.3 ms 9.7 ms 
3600 rpm 3600 rpm approx. 3100 rpm 


brushless DC 
direct drive 


linear voice coil 


brushless DC 
direct drive 


linear voice coil 


rotary voice coil 


Servo servo servo 
6542 5868 8530 
500 300 450 


4.59 by 8.99 by 18 


20 
—1$3,100' 


Competitive OEM 
discounts available 


5.5 by 8.57 by 19.25 


22 
$5,350" 


approx. $9,300/$10,700 


— 


International 
Memories Inc (IMI) 
Cupertino CA 
7710/7720 


11/20 


200mm (7.87 inch) 
2 
50 ms 
648 


8.3 ms 
3600 rpm 
brushless DC 
direct drive 
linear voice coil 
servo 
5868/6000 
300 
5.5 by 8.57 by 19.25 


22 
$2,990/$3,590 
$1, 900/$2,290 (100) 


Cost Per Thousand Bytes 
{OEM Discount} 


Comments 


Available with integrated 
SMD interface @ $3,500 subsystem. Add-on drives 


—— = 


Up to 4 drives per 


and integrated controller @ $2,990. Uses IMI 7710 


with host bus interface for 
$3,900; 


drive. 
all prices quoted 


are for 24 megabyte 
Model 6172. 


1. Includes disk bus 


Text continued from page 70: 
Ф hardware-criented control and 
status 


The main characteristics for the host 
level are: 


® parallel data transfer 

© formatting/de-formatting 
included in drive electronics 

Ф function-oriented control and 
status by functional command 
like read/write sector and 
format 


Device-level interfaces can be 
divided into four groups: 


Ф ANSI 
€  ANSI-like 
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2. Complete subsystem 
interface 


€ SMD 
€ Floppy-disk-like 


The ANSI interface, as far as it is 
currently defined, will use a single 
50-conductor flat cable. Up to four 
drives can be connected in a daisy- 
chain configuration. Differential 
drivers and receivers will be used 
only for block and data signals for 
read and write functions. All other 
lines will use standard TTL 
(transistor-transistor logic) signals. 
Control commands and status infor- 
mation will be transferred over an 
8-bit-wide bidirectional bus. The bus 
control lines use an asynchronous 
handshake mechanism, allowing sim- 
ple adaptation of the bus speed to any 
microprocessor. Data is transferred in 


Integrated into System/34. 
Add-on peripheral for 


m $.173/$.112 


Optional integrated 
controller available 
@ $500 (quantity 1); $325 
(quantity 100). Power 
supply @$250 


Series 1. 


serial NRZ (nonreturn-to-zero) for- 
mat separated from the clock signal. 


In the ANSI-like interface, most of 
the current device-level interfaces are 
more or less similar to the ANSI inter- 
face. Common to all are an 8-bit 
parallel control bus and serial NRZ 
data transfer. 

SMD (storage module drive) inter- 
face is a de facto industry standard 
for 14-inch drives and is being 
adapted for 14-inch drives by ANSI. 
It has also been implemented for 
8-inch drives. The SMD interface uses 
differential drivers and receivers for 
all signals. (They give excellent per- 
formance as regards high speed, long 
cable lengths, and high noise immuni- 
ty.) The drives are connected through 


Fence Co кшш. ў Systems Micropolis Corp Pertec Computer Corp Priam 
adena CA rp Chatsworth CA Chatsworth CA San Jose CA 
Sunnyvale CA 
7000 MSC-8000 4204-11 202-1/1 203-1 D8000 2050/3450 
4/12/20 40 9/27/45 20 20/34 
210mm (8.27 inch) 8 inch 200mm (7.87 inch) 210mm (8.27 inch) 8 inch 
1,2, 0r 3 3 | 1,2,o0r 3 2 20r3 
50 ms 25 ms 42 ms 50 ms 50 ms 
— 1200 922 870 1030 
8.3 ms — 8.3 ms — 6.4 ms 
3600 rpm — 3600 rpm — 4700 rpm 
AC — brushless DC — brushless DC 
belt drive -æ direct drive — direct drive 
rotary — rotary voice coil — linear voice coil 
servo — Servo Servo Servo 
5280 — 8626 6000 6370 
300 — 478 476 480 


5.25 by 8.5 by 16.5 


20 
$2,100/$2,300/$2,650 
$1,680/$1,840/$2,120(100) 
$.42/$.153/$. 106 


Included in package is 
an 80 megabyte, Y2 inch 
magnetic-tape drive on 
the same motor spindle 
for removable back-up 


— 4.62 Бу 8.55 Бу 14.25 


- 22 
= $1.962/$2,591/$3,007 


— =. 


Available with integrated 
controller аз Models: 
1221-1 $2,834; 1222-1 
$3,463; 1223-1 $3,879, 

single quantities 


storage 


4.62 by 8.55 by 14.25 


4.62 by 8.55 by 14.25 


— 20 
$3,000 $3,000/$3,750 
$1,800 $2,200/$2,750(100) 
$.09 $.11/$.08 


Table 4: Specifications and characteristics of high-end, 8-inch hard-disk drives. 


one daisy-chain cable for control and 
one radial cable for read/write and 
additional control. Control informa- 
tion is transferred on a 10-bit-wide 
unidirectional synchronous bus. Data 
is transferred in serial NRZ format. 
The SMD interface allows very 
high transfer rates and long cable 
lengths. Because SMD uses differen- 
tial drivers and receivers for all 
signals, it is somewhat more costly 
than other interfaces using TTL cir- 
cuits. Because of the 10-bit syn- 
chronous bus structure, SMD is not 
easy to interface to current 8-bit pro- 
cessors. The main advantage of SMD 
for 8-inch drives is that it is a stan- 
dard, and controllers are readily 
available for easy integration into ex- 
isting or currently supplied systems. 


Having a floppy-disk-like interface 
for 8-inch hard disks allows the com- 
bination of floppy-disk drives and 
hard-disk drives in one system. 
Because of the differences in transfer 
rates and other parameters, floppy- 
and hard-disk drives are not fully 
interface-compatible, Hard-disk users 
must add a radial cable for differen- 
tial read/write signals in addition to 
the normally used daisy-chain cable. 
By adding 15% to 20% more cir- 
cuitry, a hard-disk controller can be 
designed to also control floppy-disk 
drives. However, a floppy-disk con- 
troller cannot handle a Winchester- 
type hard-disk drive. 

In comparing floppy-disk-like in- 
terfaces with other device-level inter- 
faces, there are three major differ- 


ences. First, with floppy-disk-like in- 
terfaces there is no control bus be- 
cause commands and status signals 
are transferred on discrete lines. 
Second, positioning control is 
achieved with step and direction 
signals as opposed to the transfer of a 
parallel-cylinder address with other 
interfaces. Third, data is transferred 
in the raw format as recorded on the 
disk. This implies that synchroniza- 
tion, separation (or generation) of 
clock and data, and generation and 
detection of sector and address marks 
must all be performed externally to 
the drive. The floppy-disk-like con- 
cept minimizes drive electronics, but 
puts the burden of developing and 
producing the balance of the required 
electronics on the user. 
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Anatomy 
of a 


Threaded 7 
Language & 


Threaded languages (such as 
FORTH) are an exciting new class of languages. 
They are compact and fast, giving the speed of assembly 
language with the programming ease of BASIC, and combine features 
found in no other programming lanquages. An increasing number of people are using 
them, but few know much about how they work. Is a threaded language interpreted or compiled? 
How much memory overhead does it require? Just what is an "inner interpreter"? Threaded In- 
terpretive Languages, by R. G. Loeliger, concentrates on the development of an interactive, ex- 
tensible language with specific routines for the ZILOG 280 microprocessor. With the core inter- 
preter, assembler, and data type defining words covered in the text, it is possible to design and im- 
plement programs for almost any application imaginable. Since the language itself is highly 
segmented into very short routines, it is easy to design equivalent routines for different processors 
and produce an equivalent threaded interpretive language for other development systems. If you 
are interested in learning how to write better FORTH programs or you want to design your own 
powerful, but low-cost, threaded language specific to your needs, this book is for you. 


Exp. Date. — 
IE Add 75¢ per book to cover postage and handling. 
ENIMS 70 Main St, Please remit in U.S. funds or draw on a U.S. Bank. BS 
Peterborough, NH 03458 


= GS BSED Ge cee ee EE ee ey ee EE EE ES EE ee ee Ee Ge, EE, ee ПАСЕ 


т / visas ne валы оа E. faece n ЕТ т 
e Ф This and other BYTE/McGraw-Hill ISBN 0-07-038360-X | 
| " books are available from BYTE Price $18.95 | 

i в Books or your local computer store. | 
| | 
| Please send O |. | .J copies of Threaded Interpretive Languages | 
| | 
| | 
| Мате Title Company | 
| | 
| | 
| Street City State/Province Code | 
| [| Check enclosed in the amount of $_ | 
| [1 Bill Visa | Bil Master Charge | 
|Available in Nov. 1980 Card No. | 
| 

| 

| 

] 


A NEW WORLD OF SMALL COMPUTERS 
IS AT YOUR FINGERTIPS THIS FALL 


4th Annual 


dips 


When we say "fingertips" we mean just that: a hands-on-inspection 
opportunity for you to try the small computers and systems that will 
write the history of microprocessing in the 1980's. 

Manufacturers wili fill over 30,000 square feet with computers, soft- 
ware and peripherals. Amazing strides in technology are reflected in 
exhibits and lecture series. 

New hardware and software for business, education, the sciences 
and professions, graphics and personal use are being gathered for 
the largest and most beautifully presented National Small Computer 


NATIONAL SMALL COMPUTER SHOW 


New York Coliseum, October 30 to Nov. 1, 1980 


Show ever produced. 

As always, the show contains attractions for the seasoned compu- 
ter professional, as well as those who wish an introduction to the 
exciting world of small computers for business, professional or 
personal use. in just a short time, you can discuss your interest with 
many industry leaders, vendors, technologists, and our expert 
lecturers. 

Registration fee is only $10 per day, and all registrants have free 
access to the hourly lectures. 


FREE LECTURES FOR VISITORS 


Iniroduction to Small Systems for Business, Stan Vell, Associated Computer Ing., noon, Oct. 30 & 31. 

Malling Lists: Several Grectlons, Dr. Norman Agin, Maihtech, Inc., noon, Oct. 30 & ? pm, Oct. 31. 

Selecting А Small Computer for Business, David Benevy, Computer Mari of NJ, 1 pm, Oct. 30 & 31. 

Evaluating and Improving Your Computer's Performance, Philp Grossman, Raytheon Со. , 1 pm, Ос. 30. 

Law Office Sysiems Aspecte of Word Processing, Вагпаға Sharnin, 2 pm, Oct. 30. 

Future Smari Machines: 2000 A.D. and Beyond, Dr. Earl Josaph, Sperry Univac, 2pm, 0с. 30. 

Compuler Contracis - Facing tha lssuss, Alan С, Verbit, Verbi & Go., 3 pm, Oct. 30, 

Acc'ts Recelvable/Ace'ts Payable/Gen'| Ledger, 3pm, Осі. 30. 

Advantages of Disiributed Processing & Mulli-Processing, John 5100101, Qi Corp., 4 pm, ОЙ. 31. 

investment Analysis of Stocks & Commodities on a Micrecemputar, Frad Cohen, Shearson Lpeb Rhodes, 
Inc., 4 pm, Oct. 30, 3 pm, Oct. 31. 

BASIC Programming, Michael Mulcahay, Worcesler Stale Collage, noon, (ct. 31. 

Videoprinis: Full-Color, Low-Cost, Hard-Copy Computer Graphics, Warren Sullivan, Image Resource 

Corp.. 1pm, Oct. 31. 

Business Applications Sottwara Development Ма Dala Base Management, Dr. Andrew Whinsion, Micro 
Dala Base Sysiems, 2 pm, Oct. 31. 


Appilcallon of PASCAL to Small Sysiams ior Business, Panel, Stan Мей, Associated Computer ind., 
Mederalor, 3 pm, 08. 31. 

— Soltware: Ihe Good, the Bad, tha Wight, Jo Ann Comite, S.U.N. Y. at Slony Brook, noon, 

ov. 1, 

Introduction 10 Personal Computing, noon, Nov. 1. 

Computer-Assisted Mathematics Courses, Ur. Frank Scaizo, Queensborough Communily Collage, 
1 pm, Nov. 5. 

Artificial Intelligence Update, Prof. Peter Kugel, Boston Callage, 1 pm, Nov. $. 

Compiling and Retrieving Personal Medical Data with a Microcomputer, Derek Enlander, MD, St. Luke's 
Hospllal, 2 pm, Nov. 1. 

The Prasant Stata of СРАМ Compaliblg Sottwara, Tony Gold, Lifeboal Associates, 2 pm, Mov. 1. 

High Yolume Data Handilng: Intro. to Fils Processing, Prof. Peter Kugel, Baston Collega, 3 pm, Nav. 1. 

Connaciing the Computer 10 the Outslda World, Prof. Jamas Gips, Boston Санев, 3 рт, Nov. 1. 

Educational Applications in tha Home, David АМ, Creative Compullng Magazine, 4 pm, Noy. 1. 

Household Applicallons - Some of Tham New, Dr. Dennis J. McGuire, 4 pm. Nov. 1. 


(Additonal leciuzes Lo be announced) 


SPECIAL: EXECUTIVE EDUCATION SESSION FOR BUSY PEOPLE 


NSCS offers an Intenalve five-hour Iniroducilon 1с computers for the sxeculive whose Eme Is limited, bul wants to learn how 40 сара on various levels In business wilh computers. Cavers basics 
In compuler hardwara and software, determining your needs, how to buy, haw to upgrade, how їо gei the most ош of systems, Given four times, 001, 29 10 Nov. 1, Fae $200, Including run-of- 
show registrallon. Call or wrila for information. Attendance limiled. 


Г REGISTRATION FOR AMERICA’S BIGGEST SMALL COMPUTER SHOW 7 


| Please register me for the 4th Annual National Small Computer Show, Oct. 30 - Nov. 1, 1880 New York Collaeum. \ 

| МАМЕ BUSINESS TITLE (If Апу) | 

| COMPANY у TELEPHONE 0 0. 

| ADDRESS ! 

AP "———————— „АНИ 
(Check main job function) Cl ONE DAY $10 С TWO DAYS го} 
{ С Accountant/CPA 15 О Computer Systems Сопвий, 29 O Public Servant С THREE DAYS $30 
2 О Advertiaing 16 O Computer Technician 30 О Real Estate f $10 for each dav vou 
3 O Administrator (Business) 17 C Data Processing Mgr. 31 C1 Religious ue =. lane of $ го E "j 
4 O aArchitect/Bullder 18 O Electronic Engineer 32 O Research/Daevaelopment WISH to attend. Use one torm per pe s0 ‚| 
5 O An Director 19 С Engineer 33 О Scientist Registration badge will be sent by mail inl 
6 О Banker = = „= D 34 L1 Stock Broker early October. Check or money order 
7 O Chemist 1 О Incuairial Des, 35 O Teacher 
а D Commodilies Broker 22 О Lawyer/Law Office Mgr. 36 O Transporiation V, only. m —T: ee ha ane | 
9 С Communications 23 0 Manufacturer 37 D Utility oreign orders: ober 1, e 
10 О Computer Dealer 24 О Marketing 35 O WP Manager National Small Computer Show | 
11 O Computer Distributor 25 [3 Medical Doctor 38 O WP Operator 110 Charlotte Place | 
12 0 Computer Hardware Consult, 28 O Medical Technician 40 O Student 
30 ыы ОЕМ 27 D Military 41 С Other (Please spacity) eh ptm ыш NJ 07632 | 
14 O Computer Software Consult, 268 О Office Manager | Uc i 


Circle 95 on Іпсиігу card. 
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Model 


Unformatted Capacity 
imillions of bytes) 


Platter Size (inches) 
| Number of Platters 
| Average Access Time 


Maximum Data Transfer Rate 
(K bytes per second) 


Average Latency 
Rotational Speed 
Motor Type 

Spindle Drive 
Acutator Type 
Positioning Mechanism 
Density bpi 

Density tpi 

Physical Size (inches) 
Weight (pounds) 
Single Quantity Price 
OEM Discount Price 


Cost Per Thousand Bytes 
(OEM Discount) 


Comments 


Host-Level Interface 

А typical implementation for host- 
level interface is the BASF 6170 series 
drive with integral formatter/con- 
troller. The BASF host bus interface 
uses a single daisy-chain cable that 
can connect one or more units to the 
host adapter. Transfer of data, com- 
mand, and status information is done 
across one common 8-bit-wide bi- 
directional asynchronous bus. The 
eight bus lines, as well as additional 
lines for bus control and interrupt 
generation, all use standard TTL 
drivers and receivers. Using a host- 
level interface is the easiest and fastest 
way to interface an 8-inch Winchester 
drive to a given host system, 


How Intelligent Should a Con- 
troller Be? 

With the decreasing cost of 
microprocessors and memories, the 
trend is toward the use of intelligent 
subsystems to handle all I/O-related 
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Century Data Systems 


Winchester Technology 


Century Data Systems 


Fujitsu America Inc 


Anaheim CA Anaheim CA anta Clara CA 
Marksman M-10/M-20/M-30 Hunter H-32/H-64/H-96 M2282/M2283/M2284 
10/20/30 34/671100 66/133/166 
14 14 14 
1, 2, or 4 2,3,0r4 = 
60 ms’ 30 ms 27 ms 
960 1209 1012 
12.5 ms 8.3 ms 10.12 ms 
2400 rpm 3600 rpm 3000 rpm 
band — rotary 
stepper motor servo servo 
a - 6475 
— — 668 
8 by 16.5 by 21.5 10.5 by 17.5 by 30 10.3 by 18.9 by 26.6 
45 175 100 
— = $4,350/$5,200/$5,500 
— 5 $3,450/$4,300/$4,600 
(quantity 100) 
— — $.052/$.033/$.028 


16.7 megabytes of removable Optional 655 K byte fixed head 
storage on each model 


storage for $700 


(5440 Type) 


includes settling time 


functions, rather than tying up the 
processor. 

These subsystems can communi- 
cate with the main system through a 
high-level command language (eg: 
one that is file-oriented as opposed to 
hardware-oriented). Functions such 
as automatic backup, automatic error 
recovery, power-on bootstrap load- 
ing, etc, can be completely controlled 
locally in the subsystem, thus taking 
the burden off the main processor and 
improving the system’s performance. 

Further improvement can be gained 
by adding hardware and software for 
such things as double-buffering for 
data transfer, overlapped operation 
in a multiple drive configuration, and 
RPS (rotational-positioning sensing) 
for access optimization. 

There is a limit to the transparency 
of the disk system to the operating 
system. If a disk with higher packing 
density is substituted, the number of 
sectors on each track or the number 


of tracks per surface will likely be dif- 
ferent. This information must be 
communicated to the operating 
system. (With luck, this is a small 
parameter change in the I/O driver of 
a well-designed, modular operating 
system). But, however easy or dif- 
ficult it is to change, it must be done 
to take full advantage of the new 
higher-capacity drive. 


The Question of Backup for Fixed 
Disks 

The usefulness of removable media 
on fixed-disk-based systems arises 
from three needs: 


€ system backup for crash/fault 


recovery 
€ program and data-base 
dissemination 


€ archival storage of information 


The excellent reliability record of 
Winchester-technology disks is caus- 


Fujitsu America Inc 
Santa Clara CA 


M2201/M2211 
50/83 
14 
2 0t 3 
30 ms 
819 


12.5 ms 
2400 rpm 


linear motor 

servo 

6135 

370 

10.3 by 19 by 30.2 
150 
$5,400/$7,200 
$3,900/$4,990 (quantity 100) 


$.078/$.060 


Front-loading cartridge 
removable storage 


Winchester Technology 


Winchester Technology 


Kennedy Co Priam Shugart Associates 
Altadena CA San Jose CA Sunnyvale CA 
5300 3350/6650/15450 SA4000 
14/42/70 33/66/154 14.5/29 
14 14 14 
1, 2, or 3 1 1 
?0 ms 50 ms 87 ms 
— 1030 — 
10 ms 9.7 ms — 
3000 rpm approx. 3100 rpm — 

АС brushless DC — 

— direct drive — 
rotary linear voice coil band 
Servo servo stepper motor 
6000 6370 5534 

300 480/960/— 172 

7 by 19 by 22 6.8 by 16.6 by 20 — 

75 33 — 
$3,200/$3,700/$4,200 — — 
$2,560/$2,960/$3,360 $1 ,800/—/— — 

(quantity 100) 
$.183/$.07/$.048 $.055/—/— жә 


Winchester Technology 


Table 5: Specifications and characteristics of 14-inch, hard-disk drives. 


ing some system builders and users to 
take a fresh look at backup re- 
quirements for data storage. They are 
concluding that, for some applica- 
tions, it is no longer necessary to in- 
clude removable media for backup 
protection in systems design. 
Error-correcting capabilities of sys- 
tem software and intelligent control- 
lers help to eliminate the need for 
backup in some cases. However, 
there will probably always be appli- 
cations—perhaps the majority—in 
which backup cannot be eliminated. 
Many systems require removable me- 
dia for program and data-base dis- 
semination and/or archival storage in 
addition to any backup considera- 
tions. Therefore, it seems that there 
will be a continuing need for remov- 
able-media storage peripherals on 
some fixed-disk-based systems. 
According to many small-system 
designers and users, system backup is 
needed regardless of the hardware 


reliability of the fixed-storage subsys- 
tem. System crashes or failures can be 
caused by software bugs and human 
error as well as by hardware faults. 
Until the new wave of small 
Winchester disks came on the scene 
beginning about a year and a half 
ago, the small-systems hard-disk 
market was being served primarily by 
products based on IBM 5440-type 
removable-cartridge disk technology. 
Most of these products have the uni- 
que characteristic of having 50% of 
their spindle capacity removable—in 
other words, they have built-in 
backup. But the major drawbacks to 
their use in small systems are relative- 
ly low performance (70 ms average 
access time); relatively high cost per 
byte; large physical size; and high 
maintenance costs that get higher as 
field engineering labor costs grow. 
Even with the introduction of cost-ef- 
fective, small, reliable Winchester- 
type products, these 5440-based pro- 


ducts still have a place in some small 
systems. After all, the backup pro- 
blem is solved, whereas no generally 
accepted backup method has yet 
emerged for the "mini Winnies" to 
make most customers feel comfort- 
able. It is a problem yet to be solved. 

Several approaches are being tried 
for backup. There are floppy disks, 
tape cassettes, tape cartridges, reel- 
to-reel tape drives, and, in at least 
one case, videocassettes. 

The ideal characteristics of a 
backup device are: 


€ The cost of the modular 
removable medium should be 
low (less than $20). 

€ The cost of the transport device 
should be low. 

€ The data-transfer rate should be 
similar to the transfer rate of the 
disk. 

€ A single removable module 
should hold more, or at least as 
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Error Rates 


Unrecoverable Seek Errors 


1 in 10"? bits to 1 in 
10? bits 


Recoverable 


1 in 10'? bits 1 in 10* seeks to 1 in 


10" seeks 


Maintalnability 


Preventive Maintenance (MTBF) (Mean Time 
Between Failures) 


(sealed modules) 


25,000 hours 


(MTBF) (Mean Time 
Between Failures) 
(product) 


8000 to 10,000* 
POH (power-on hours) 


None 


* Exception: Kennedy 7000 Series, 1500 hours 


Table 6: Reliability data for hard-disk drives. 


Call on John D. Owens for all Your Computer Needs 


COMPUTERS, PRINTERS, CRTs, MODEMS, MAINFRAMES, 
MEMORY, CONTROLLERS, FLOPPY AND HARD DISK 
DRIVES, 1/0, DISKETTES AND SOFTWARE. 


IMS 5000 and 8000 Systems 

The new rising stars! Beautifully designed and constructed with the Industria! Micro 
System reputation for fine quality. These systems feature а 280 CPU, 5-100 bus; double 
density drives (either single or double sided) CP/M®. 5000 series uses mini floppies, 
8000 uses maxi floppies. 

Model 5-00125 with two double density drives, 32K Static RAM 

Model 8-00125 as above but with 8* Чгїуев................................ $4,185 
Other configurations available. 


TELETYPE Model 4320 AAK .. $1,185 
Model 4330 punch/reader. 10 or 30 CPS. 
B level, 1° tape $2,595 


Limited supply of Model 45 available. 


$395 Shugart 
MPIB51.... $265 B52 


Innotronics and QUME also available 


DEC LA 35/36 Upgrade 

Increases baud rate to 1200. Microproces- 
sor controlled, Many features include 
TOF, tabs and margin control. 


IBM 3101 CRT Model 10 

Model 20 
Selectric-like, detached keyboard. 9x16 
dot matrix. Maintenance contract from 
IBM only $70 per year. 


TELEVIDEO SMART CRTs 


920 B and C 


IMS MEMORY 16 K static 
32 K static 
64 K Dynamic with parity 


TEI MAINFRAMES, S-100 


TARBELL 


Double density controller 


COMPLETE SYSTEMS AND WORD PROCESSORS 
CONFIGURED FOR YOUR PARTICULAR APPLICATION 


We have no reader inquiry number. 
Call on us for product sheets. 
Dealer inquiry invited. 

Prices subject to change without notice. 


WE EXPORT: 


Overseas Callers: 
Phone 212 448-6298 or Cable: OWENSASSOC 


We Are Known for Our Prompt and Courteous Service! 


CODs accepted at no extra charge. 


Shipping $14 for light printers and CRTs. 


edit cards add 4%. 
NY residents add tax. 


TWX 710 588 2844 


JOHN D. OWENS 


212 448-6283 


Associates, Inc. 


212 448-6298 


12 Schubert Street 
Staten Island, New York 10305 
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(MTTR) (Mean 
Time to 
Repair) 


Ye to 1 hr 


Component Life 


5 years 


much, data as the fixed disk, 
preferably an integer multiple of 
the disk capacity (ie: a 100-mega- 
byte videocassette to back up a 
20-megabyte disk). 


With the relatively unsophisticated 
operating-system software present in 
many small systems today (though 
this is rapidly changing), the backup 
strategy is usually to write the entire 
contents of the disk to a removable 
backup medium on a daily basis. This 
procedure results in a significant loss 
in system availability (while dumping 
or restoring) unless the backup device 
has a fast transfer rate and a large 
capacity. 

Perhaps the most appropriate 
backup for a small Winchester is a 
device that can be included in the 
same package, sharing the same 
spindle drive mechanism and/or 
some of the same electronics. For the 
low end this may be a floppy disk; for 
the high end it can be a cartridge tape 
drive or a streaming reel-to-reel tape 
drive. But, except for the very low 
end where system cost is a prime con- 
sideration, а small-capacity, slow 
floppy disk is not an ideal backup for 
a large, fast, fixed disk. Streaming 
tape drives may be good backup 
devices for high-performance, high- 
capacity hard disks, but they are too 
expensive for most personal com- 
puter systems. Nevertheless, some 
streaming tape drives are becoming 
available. Kennedy Company of 
Monrovia, California, is delivering 
(60 to 90 days) its Model 6809 Data 
Streamer. It is a microprocessor- 
controlled reel-to-reel (10.5-inch 
reels) tape transport with formatter 
for reading, writing, and controlling 
the 9-track, 100 ips (inches per 


second), 1600 character per inch, 
ANSI- and IBM-compatible _half- 
inch tape drive. It has an unformatted 
capacity of 46 megabytes per reel. It 
can transfer 12 megabytes in 75 
seconds and 40 megabytes in 250 
seconds. It costs about $2500 in OEM 
quantities. Data Electronics Inc 
(DEI), of Pasadena, California, is 
marketing a 34-megabyte streaming 
microtape cartridge drive for $1219 
(OEM quantities). Cypher Data Pro- 
ducts Inc of San Diego, California, 
produces a 37-megabyte streaming 
reel-to-reel] tape drive for under $2000 
(OEM quantities). IBM's answer to 
the backup problem for its 8-inch disk 
drive is the model 8809 streaming 
tape drive. 


The Products and the Companies 

The specifications in tables 3, 4, 
and 5 speak for themselves. There are 
a few special features of some of these 
products worth mentioning. BASF 
Systems of Bedford, Massachusetts 
(whose parent corporation, the BASF 
Group based in Germany, invented 
magnetic recording tape in 1934), 
established a Memory Division in 
early 1979 to manufacture computer- 
disk drives. Their first product is the 
6170 Series 210 mm  Fixed-Disk 
Drives available in 8- and 24-mega- 
byte versions. The 24-megabyte ver- 
sion with the integrated, micro- 
programmed BASF host-bus interface 
and controller at $3900 (single quanti- 
ty price, substantial discounts 
available for OEM quantitites) is a 
cost-effective, high-performance 
source of reliable data storage for 
small systems. BASF offers a variety 
of interfaces. BASF is also a supplier 
of disk and tape media. 

Century Data Systems, a Xerox 
Company, of Anaheim, California, 
offers a wide range of disk products 
for small systems including the 
14-inch Marksman model (Win- 
chester technology) with capacities 
from 10 to 30 megabytes, and the 
Hunter model with a removable 
16.7-megabyte 5440-type cartridge, 
plus fixed-disk capacity ranging from 
16.7 to 83.9 megabytes. Century 
Data Systems is a long-time manufac- 
turer of computer peripherals. 
Corvus Systems Inc, San Jose, 
California, is offering a complete 
hard-disk subsystem based on the IMI 
7710 10-megabyte 8-inch disk. It in- 
cludes the Z80-based Corvus in- 
telligent disk controller with com- 


prehensive diagnostics and interfaces 
for TRS-80, Apple 11, S-100-bus, and 
LSI-11 computers. As mentioned 
above, Corvus also markets a 
100-megabyte removable backup in 
the form of an interface to a standard 
videocassette recorder using the 
microprocessor and interface bus of 
the Corvus disk subsystem. IMI was 
the first manufacturer to deliver a 
high-performance 8-inch Winchester 
drive. 

Memorex Corporation of Santa 
Clara, California, is introducing its 
first in a planned family of 8-inch 
hard-disk products, the Model 101. It 


offers low cost per megabyte, low 
weight (10 pounds), low power re- 
quirements (56 W), and high reliabili- 
ty. With 11.7 megabytes and 70 ms 
access time, it is a good example of a 
product in the low-end segment of the 
small hard-disk-drive market. 
Memorex has been manufacturing 
disk drives since 1967 and has been a 
major supplier of magnetic media 
since the company was formed in 
1961. The MSC-8000 from Micro- 
computer Systems Corporation of 
Sunnyvale, California, is an 8-inch 
disk drive with built-in removable 
backup in the form of an 80-mega- 


Call on John D. Owens for all Your Computer Needs 


GROUP PLANS AVAILABLE TO COMPUTER CLUBS 


COMPLETE PET BUSINESS PACKAGE 


31 fully integrated programs including Inventory, 
Sales summary, Accounts Receivable/payable, tax 
statements, general ledger, etc. etc. Prompts user. 
Validates each entry. Menu driven. Produced in 
London by G.W. Computers, Ltd. 

Users manual only (including postage) 

Complete package 

Complete listing only 


ATARI SUMMER SALE 

LIST PRICE SALE PRICE 
Computer, Model 800 $845 
Disk Drive, Model 810......... $545 
Printer, Model 820 $457 
Cassette, Model 410 $ 75 


Paddle Controller Pair $ 17 


MARINCHIP SYSTEMS M9900 

Elegant 16 bit CPU, 5-100 compatible multi-user, 
multi-processor operating system. Extended precision 
commercial BASIC, FORTH, META, PASCAL, 
Word Processor and Text Editor. Fast and powerfull 
Complete kit and software package 

Assembled 

We configure complete systems with floppy or hard 
disk. 


WORDSMITH Video Subsystem $1,550 
5-100 Compatible, 40 lines, 80 columns. Powerful 


word processor and word processor keyboard. 


MICROANGELO 


High resolution graphics system. Wordsmith and 
Microangelo feature 15", 22MHZ, green phospher 
screen, 72 key keyboard; includes complete cabling 
and software. From SCION. 


INDUSTRIAL 
MICRO 
SYSTEMS 


TELETYPE 
HAZELTINE 


IBM 
TELEVIDEO 
TEI 


ITHACA 
INTERSYSTEMS 
MARINCHIP 
DATA SOUTH 
QUME 
CENTRONICS 


TEXAS 
INSTRUMENTS 
ATARI 
DEC 
CALIFORNIA 
COMPUTER 


SYSTEMS 
KONAN 


EDGE 
TECHNOLOGY 
INNOTRONICS 

XEROX 
DIABLO 
INTEGRAL 
DATA SYSTEMS 
CROMEMCO 
SOROC 
MICROPRO 
TELETEK 


NOVATION 
FUJITSU 


DC 
NORTH STAR 
COMMODORE 

SCION 
MPI 
POWER ONE 
MEASUREMENT 
SYSTEMS 
AND CONTROL 


JOHN D. OWENS 


Associates, Inc. 
12 Schubert Street, 


212 448-6283 


Staten Island, New York 10305 


212 448-6298 
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byte half-inch tape drive on the 
same motor spindle. Micropolis Cor- 
poration, of Chatsworth, California, 
is offering the largest capacity (now 
available) 8-inch Winchester disk, the 
Model 1203-I, with 45 megabytes on 
five surfaces. The density is high 
(8626 bpi, 478 tpi), the access time 
fast (42 ms), and the price reasonable. 
It is another good example of a high- 
capacity, high-performance 8-іпсһ 
disk in the high-end segment. New 
World Computer Company Inc, of 
Costa Mesa, California, is making an 
unconventional, miniature hard disk, 
the Mikro-Disc 211. It is a cross be- 
tween a high-performance, one-head- 
per-track disk and a cost-effective 
moving head mini-Winchester drive. 
It is small, light (8 pounds), and very 
fast (18.825 ms access time). It has 
relatively low capacity (2.1 mega- 
bytes) but makes up for it in perfor- 
mance, price (less than $1000 in large 
OEM quantities), size (9% inch by 
9% inch), weight, and power re- 
quirements (less than 50 W). In the 
words of company president, Phil 


Haines, "It's a little screamer.” The 
Mikro-Disc 211 is a versatile storage 
system suitable for a variety of uses: 
it can efficiently augment or replace 
floppy-disk drives, supplement other 
larger and slower mass-storage 
devices by acting as a high-speed 
cache memory, improve system 
response time by providing fast-ac- 
cess key-directory storage, and be the 
primary file device in small systems. 
It has an assembly with twenty pro- 
prietary low-cost heads that write 
and read data onto 0.008-inch-wide 
tracks. The head assembly is moved 
only seven 0.010-inch steps (eight 
positions) across the disk. Each step is 
accomplished in 5 ms, precisely and 
accurately, by a low-cost open-loop 
stepper motor. 

The Model 3450 from Priam, San 
Jose, California, is another example 
in the high-end segment, along with 
BASF and Micropolis. It has 34 mega- 
bytes on five surfaces, fast transfer 
rate (1.02 megabytes per second), and 
high density (6370 bpi, 480 tpi). It is a 
state-of-the-art product at a 


reasonable price. The Shugart 
Associates 5А1000-ѕегіеѕ drives are 
another example of the low-end seg- 
ment along with the Memorex 101 
with 5- and 11-megabyte models. 
Shugart Technology of Scotts 
Valley, California (a new company 
not connected with Shugart 
Associates or Xerox) has just an- 
nounced its Model ST506 5-іпсһ 
6-megabyte Winchester disk drive. It 
is the size of a 5-inch floppy drive and 
weighs only 3.5 pounds — 6 mega- 
bytes of reliable Winchester disk 
storage in the palm of your hand for 
$925 (ОЕМ quantity 500)! In the 
popular parlance, this is a hot little 
product for the small computer 
system. Evaluation units are sched- 
uled to be available this month and 
production quantities by next month. 
The latest in disk drives for small 
systems are these 8-inch and 5-inch 
wonders. The hard disks are upon us, 
and they're taking personal com- 
puting forward by a giant step. ш 


Directory of Hard-Disk Manufacturers 


BASF Systems 

OEM Peripheral Sales 
Crosby Dr 

Bedford MA 01730 
(617) 271-4000 


Century Data Systems [nc 
A Xerox Company 

1270 North Kraemer Blvd 
Anaheim CA 92806 

(714) 632-7500 


Corvus Systems Inc 
900 S Winchester Blvd 
San Jose CA 95128 
(408) 246-0461 


Fujitsu America Inc 

2945 Oakmead Village Ct 
Santa Clara CA 95051 
(408) 985-2300 


International Memories Inc 
10381 Bandley Dr 
Cupertino CA 95014 

(408) 446-9779 
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Kennedy Company 

1600 South Shamrock Ave 
Monrovia CA 91016 

(213) 357-8831 


Memorex Corporation 
Recording Components Div 
San Tomas and Central Expys 
Santa Clara CA 95052 

(408) 987-1000 


Microcomputer Systems Corporation 
432 Lakeside Dr 

Sunnyvale CA 94086 

(408) 733-4200 


Micropolis Corporation 
21329 Nordhoff St 
Chatsworth CA 91311 
(213) 709-3300 


New.World Computer Company Inc 
3176 Pullman St, Suite 119 

Costa Mesa CA 92626 

(714) 556-9320 


Pertec Computer Corporation 
Peripherals Div 

9610 De Soto Ave 
Chatsworth CA 91311 

(213) 999-2020 


Priam 

3096 Orchard Dr 
San Jose CA 95134 
(408) 946-4600 


Shugart Associates 
475 Oakmead Pky 
Sunnyvale CA 94086 
(408) 733-0100 


Shugart Technology 

340 El Pueblo Road, Suite C 
Scotts Valley CA 95066 
(408) 438-6550 


DYNACOMP 


Quality software for: PET 
Apple II Plus 
TRS-80 (Level II) 
North Star 


All software is supplied with complete documentation which includes clear 
explanations and examples. Each program will run with standard terminals (32 
characters or wider) and within 16K program memory space. Except where 
noted, all software is available on PET cassette, North Star diskette (North 
Star BASIC), TRS-80 cassette (Level II) and Apple cassette. (Applesoft 
BASIC). These programs are also available on PAPER TAPE (Microsoft 
BASIC). 


BRIDGE 2.0 Price: $17.95 postpaid 
An all-inclusive version of this most popular of card games. This program both BIDS 
and PLAYS either contract or duplicate bridge. Depending on the contract, your com- 
puler opponents will elther play the offense OR defense. If you bid too high the com- 
puter will double your contract! BRIDGE 2.0 provides challenging entertainment for 
advanced players and is an excellent learning tool for the bridge novice. 


HEARTS 1.5 Price: $14.95 postpald 
An exciting and entertaining computer version of this popular card game. Hearts is & 
irick-oriented game in which the purpose is noi to take any hearts or the queen of 
spades, Play against two computer opponenis who are armed with hard-to-beat play- 

"ing strategies. 


FLIGHT SIMULATOR 

{аз described in SIMULATION, Volume ЇЇ) 
A realistic and extensive mathematical simulation of take-off, flight and landing. The 
program utilizes acrodynamic equations and the characteristics of a real airfoil. You 
can practice instrument approaches and navigation using radials and compass 
headings, The more advanced flyer can also perform loops, half-rolls and similar 
acrobatic manecuvert, 


Price: $17.95 postpaid 


SIMULATION, Volume I] (BYTE Publications): $6.00 


VALDEZ Price: $14.95 postpaid 
A simulation of supertanker navigation in the Prince William Sound and Valdez 
Narrows. The program uses an extensive 256X256 element radar map and employs 
physical models of ship response and tidal patterns. Chart your own course through 
ship and iceberg traffic. Any standard terminal may be used for display. 


CHESS MASTER Price: $19.95 postpald (available for North Star and TRS-80 only) 
This complete and very powerful program provides five levels of play. It includes castl- 
ing, en passant captures, and the promotion of pawns. Additionally, the board may be 
preset before the start of play, permitting the examination of "book'' plays. To max- 
imize execution speed, the program is written in assembly language (by SOFTWARE 
SPECIALISTS of California). Full graphics are employed in the TRS-BO version, and 
two widths of alphanumeric display are provided to accommodate North Star users. 


FOURIER ANALYZER Price: 514.95 postpaid 
Use this program to examine the frequency spectre of limited duration signals. The 
program feaiures automatic scaling and plotting of the input data and results. Prac- 
tica! applications include the analysis of complicated patterns in such fields as elec- 
tronics, communications and business. 


TEXT EDITOR I (Letter Writer) Price: $14.95 postpaid 
An easy 10 use, line-oriented text editor which provides variable line widths and simple 
paragraph indexing. This text editor is ideally suited for composing letters and is quite 
capable of handling much larger jobs. 


MAIL LIST II Price: $19.95 postpaid (available for North Star only) 
This many-featured program now includes full alphabetic and zip code sorting as weil 
as file merging. Eniries can be retrieved by user-defined code, client name or Zip Code. 
The printout format allows the use of standard size address labels. Each diskette can 
store more than 1000 entries (single density; over 2000 with double density systems)! 


STARTREK 3.2 Price: $9.95 postpaid 
This is the classic Startrek simulation, but with several new features. For example, the 
Klingons now shoot at the Enterprise without warning while also attacking starbases in 
other quadrants. The Klingons also attack with both light and heavy cruisers and move 
when thol at! The situation is hectic when the Enterprise is besieged by three heavy 
crulsers and a starbase 5.0.5. is received! The Klingons get even! 


GAMES PACK I and GAMES PACK Il Price: $9.95 each postpaid 
GAMES PACK 1 contains BLACKJACK, LUNAR LANDER, CRAPS, 
HORSERACE, SWITCH and more. 

GAMES PACK 11 contains CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE, 
WUMPUS and more. 

Why pay EU or more per program when you can buy à DYNACOMP collection for 
just $9.95 


All orders are processed within 48 hours. Please enclose payment with order. If paying by 
MASTER CHARGE or VISA, include all numbers on card. Foreign orders add 10% for 
shipplng and handling. 


Write for detailed descriptions of these and other programs avallable from DYNACOMP. 


DYNACOMP, Inc. 
6 Rippingale Rd. 


Pittsford, New York 14534 


(716) 586-7579 
New York State residents please udd 7% NYS sales tax. 
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OSBORNE COMPATABLE 


READY to RUN 


BUSINESS SOFTWARE 
in CBASIC2 or 16K BASIC 


* features * * hardware required * 


Four Complete Packages-— * One or more 8” or $” Floppy = 
* General Ledger Drives 
* Accounts Receivable * CRT with cursor addressing 
• Accounts Payable * 132-Column Printer 


* Payroll with Cost Accounting 
$14500 


Strong support from Osborne Manuals 
CBASIC2 runs under CP/M or under CDOS 
version 1.07 on Cromemco computers 


* 16% BASIC runs on Cromemco computers merpechage 
* Cursor addressing routines for Hareltine, а 
Lear Siegler and Cromemco (Beehive) ré d 
Terminals Сам aid ib. 135 Salm Tas 
* Source Codes and Installation Instructions mE MDC 
provided along with disks Очаи idus EH, euch 


* Automatic Command Start-up 
* Easy lo apply to all of your business and 
syslerns needs s DEALER INQUIRIES INVITED « 


ÜSRBORNE READY to КИ 
BUSINESS SOFTWARE 


SSIOS(CP/M far 


ПЕР 3(Diek Utll- 
Jetes for Cromenra 


© EXPAND(Run Cromencc 
Software on CP/H) 


© MICROPLOT (Versat lie 
Printer Graphica) 


e DRIVE (Customized 
Printer rivers) 


DUP (Double vided 


WP 5(Dimk Util- 
ieies for СРАМ 
ПИР hinh, Densadts 


Cromeaco computers) 


A-IGS(MP/M far 
Cromemco Crmputers) 


a Call or Write for Free Catalogue and More Information æ 
ж We will Customize any of our programs ai our Standard, Consulling Rates e 


% All orders usually shipped 8" 
For 5" disks add 720.00 for downloading 
MICAH нох in? мы мтс cun suem ph. зу узе ттаз 


MICtro Applications and Hardware 
a CONSULTANTS and SOFTWARE DEVELOPERS e 


The 


2nd Generation 


is shaping up... 
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NEECO 

PROUDLY 

INTRODUCES 

| | i 5 ALTOS OFFERS OUR USERS 
Dual 8" floppy disks TOTAL SYSTEM CAPABILITIES 
Megabyte storage AND FLEXIBILITY... 
64K RAM e 280 based « CP/M • Multi-User 
Totally expandable . Hard Disk « Seven languages 


os ee В), MP/M • NEECO system support 
• Full Word Processing 


95990 


[4 "ALTOS Computers offer you System 
Flexibility and Reliability" 


HOW ALTOS CAN BECOME YOUR COMPUTER SOLUTION | 
Altos computers range in price from less than $3000to over $14,000. Altos Computer Systems' capabilities 
range from single disk-single user to 29 Megabytes-Multi-User. 


ALTOS computers are distributed to Dealers/OEMs in the N.E. Region by MICROAMERICA | 
HT PER B RAIN Trial Tested Osborne Business Packages on the Superbrain 
e Accounts Receivable 5250.00 Complete 4 Module 
SOFTWA RE • General Ledger $250.00 Package $795 
| | e Accounts Payable $250.00 MicrosoftBASIC 
(Business Packages written in MicrosoftBASIC) о Payroll Package 5250 00 $325 
JPERBRAIR SPECIAL OFFER! SPECIAL OFFER! - Purchase 
32K RAM $2795 Г ви le ch № a Centronics 704-9 (А5232, 
64K RAM $2995 MBASICS for only $250! 180 CPS, retail $2380) printer 
FORTRAN $ 450 (regularly $350) and a 64K Superbrain together 
“The Superbrain is ideal for use as an intelligent for only $4595 - cash price only. 
terminal or stand alone microcomputer system for 


OEM's, commercial customers, and other e Two 5.25" Shugart Minifloppies with over 
sophisticated computer users." 300 K (CP/M Version 2.2 or later) Disk Storage. 


e Integrated іп a single compact housing. 

• CP/M operating System with MBASIC5 and 
other interpreters/compilers available. 

e 32K or 64K RAM models available. 

• 2|/O Ports - one fully enabled RS232 


port for communications. Other port for 
RS232 serial printer output. 


Too many software packages are now 
available to list them here. 


OEM/DEALER INQUIRIES 


All pricing and specifications are subject to change. 


3 2 © ы 5 The Honor Graduate 


NEEC и qn MICROAMERICA DISTRIBUTING 


MasterCharge & ннан x 
Mationwide distributors of Computer Equipment" 
679 Highland Аме. Visa Accepted 21 Putnam Street — 9 


Needham, M - eedham, 
aig M^ (617) 449-1760] Needham, МА (617) 449-4310 
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The 8032 CBM Computer is now available! 
СЕ commodore 


“Your complete source 
for all CBM Hardware 
and Software Products” 


NEECO PROUDLY ANNOUNCES OUR 


NEW ONE YEAR WARRANTY 
ON ALL CBM COMPUTERS! 


“АП CBM Computers purchased between June 15th and Sept. 15th 


will automatically carry a full one year NEECO warranty" 


CBM™ 8000 SERIES BUSINESS COMPUTERS 


The new Commodore 8000 series computers offer a wide screen 
display to show you upto BO-character lines of information. Text 
editing and report formatting are faster and easier with the new 
wide-screen display. The 8000 series also provides a resident 
Operating System with expanded functional capabilities. You 
can use BASIC on the 8000 computers in both interactive and 
program modes, with expanded commands and functions for 
arithmetic, editing, and disk file management. The CBM 8000 
series computers are ideally suited for the computing needs of 
the business marketplace. 


CBM™ 8050 DUAL DRIVE FLOPPY DISK 

The CBM 8050 Dual Drive Floppy Disk is an enhanced version of 
the intelligent CBM 2040 Disk Drive. The CBM 8050 has all ofthe | 
features of the CBM 2040, and provides more powerful software 
capabilities, as well as nearly one megabyte of online storage 
capacity. The CBM 8050 supplies relative record files and 
automatic diskette initialization. It can copy all the files from one 
diskette to another without copying unused space. The CBM 
8050 also offers improved error recovery and the ability to | 
append to sequential files. 


HAROWARE SPECIFICATIONS FIRMWARE 


Dual Drives 
Two microprocessors 


5.25" diskettes (ss) 
Tracks 70 
Sectors 17-21 
Soft sector format 
ІЕЕЕ-488 interface 


974K Bytes storage on two 


DOS version 2.0 

Sequential file manipulation 
Sequential user files 

Relative record files 

Append to sequential files 
Improved error recovery 
Automatic diskette initialization 
Automatic directory search 


Command parser for syntax 
validation 
Program load and save 


Combination power (green) and 
error (red) indicator lights 

Drive Activity indicator lights 

Disk Operating System Firmware 


(12K НОМ) 
Disk Buffer (4K RAM) 

CBM PRODUCT DESCRIPTION PRICE CBM PRODUCT DESCRIPTION PRICE 
2001-BKN BK RAM-Graphics Keyboard $ 795.00 2040 Оша! Floppy-343K-DOS 1.0 $1295.00 
2001-16KN 16KN RAM -Graphics Keyboard $ 995.00 2050 Dual Fioppy-343K-DOS 2.0 $1295.00 
2003-16KB 36K RAM-Business Keyboard $ 995.00 8050 Dual Floppy-974K-DOS 2.0 $1695.00 * 
2001-32KN 32K RAM-Graphics Keyboard $1295.00 C2N Cassette External Cassette Drive $ 95.00 
2001-32KB 32K RAM-Business Keyboard $1295.00 CBM to IEEE CBM 1о ist IEEE Peripheral $ 39.95 
8016 16K RAM-80 Col.-4.0 O/S $1495.00 * iEEE to IEEE CBM 1o 2nd IEEE Peripheral $ 49.95 
8032 32K ВАМ-80 Col.-4.0 0/S $1795.00 8010 IEEE 300 Baud Modem $ 395.00 * 
2023 Friction Feed Printer $ 695.00 29 DOS DOS Upgrade for 2040 $ 50.00 
2022 Tractor Feed Printar $ 795.00 4.0 O/S O/S Upgrade for 40 Column $ 100.00 


* Aslerisks indicate summer delivery—ali others are immediately available. 


SPECIAL OFFER ON CBM COMPATIBLE BUSINESS SOFTWARE! 


Purchasing software has always been difficult due to the “you buy it - you own it" attitude of most 
vendors. We at NEECO, recognize this problem and can now, on all of the Software Packages listed, offer 
a full 30 day refund policy to NEECO's customers. Now you can purchase with confidence. Buy it -try it; 
if the program package is not suitable for any reason, send it back to us within 30 days and we will retund 
the full purchase price—less shipping charges! 


SOFTWARE APPLICATION REQUIRES AUTHOR AVAILABILITY PRICE 
Word Pro 1 Word Processing BK + cassette Pro Micro Immediate $ 29.95 
Word Pro 11 j 10K + 2040 © Р 9.95 
Word Pro 111 P 32K * 2040 А = 199.95 
Word Pro IV т 6032 + 2040/8050 v = 299.95 
BPI integrated G/L Business 32K/8032 * 2040 ВРІ 360.00 
ВР! Inventory Bi Ы " " T.B.A 
BPI Payroll » rr] и = п 

ВРІ Enhanced А/Я = й = X " 

CMS G/L p: CMS Software ni 295.00 
CMS A/R ы е - ” 195.00 
CMS A/P Р " T x 195.00 
CMS Customer Mail List T fl al ы 195.00 
CMS Payroli ^ н - T 350.00 
BMB Database All Business 32K/8032 + 2050/8050 aMB August/Sept. 295.00 


"Wordprocessing Software requires output printer. We recommend ihe NEG Spinwriter ($2995) for letter quality. 
“РЕТ is a registered trademark of Commodore Businass Machines. Small Keyboard PETS require a ROM Retrofit Kit. 
Multi-Cluster is available in CanadB from ВМВ Compu Science, Р.О. BOX 121, Milton, Ontario, L9T2Y3 


Au price ang ынена ane subject to change wilhouy notice. 


NEW ENGLAND ELECTRONICS CO., INC 
| "NEW ENGLAND's Largest 

679 HIGHLAND AVE. 

NEEDHAM, MA 02194 


Computer Showroom” 


` (617) 449-1760 
MASTERCHARGE OR VISA ACCEPTED 
TELEX NUMBER 951021, NEECO 


Circta 100 on inquiry card. 
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Editor’s Note 

We are particularly pleased to 
include this article by Dick and Jill 
Miller in this FORTH theme issue, 
One of the problems with past 
BYTE language issues has been the 
lack of concrete examples of the 
language being showcased—name- 
ly, a full, nontrivial program that 
does something useful or fun and, 
at the same time, shows an exam- 
ple of the language at its best. 

The program BREAKFORTH, 
written for the MMSFORTH 
language running on the Radio 
Shack TRS-80, does show the 
language FORTH at its best. This 
real-time video game, which is a 
version of the arcade-type game 
that requires the user to chip away 
at a "brick wall" by directing a 
bouncing ball at it with a paddle, is 
what Dick Miller calls "electronic 
flypaper"—a game so addictive 
that it keeps people trapped at 
their TRS-80, unable to stop play- 
ing. 
In addition to being playable 
(quite a testament to the speed of 
FORTH, especially if you have 
ever seen the same game written in 
TRS-80 BASIC), the game also 
gives an example of how a good 
FORTH program is put together, 


as well as how it can be more 
readable when properly written 
out with adequate indentation and 
comments. 

Another departure from 
previous language issues is the 
availability of the language 
FORTH at reasonable cost on a 
wide range of microcomputers (see 
chart of FORTH sources, 
elsewhere in this issue). Miller 
Microcomputer Services (MMS) 
supplies one of the most complete 
and well-supported versions of 
FORTH available, along with a 
newsletter and other FORTH pro- 
ducts available at reasonable 
prices. (For example, MMS sells a 
FORTH software package that 
adds floating-point arithmetic 
(both single- and 
double-precision), complex 
arithmetic, and a full 280 
assembler, all on floppy disk for 
$29.95.) 

This article was produced with 
the help of two other people not 
yet mentioned. The first is Tom 
Dowling, who wrote the 
MMSFORTH language for the 
TRS-80 and who does a large por- 
tion of the FORTH programming 
for MMS. The second person is 
Arnold Schaeffer, who wrote the 


BREAKFORTH program as his 
first FORTH program. If this 
achievement were not impressive 
enough, then I should add that 
Arnold is a high school student. 
This ts proof that FORTH can be 
learned by anyone with sufficient 
enthusiasm for the language. 

Analyzing the BREAKFORTH 
program is a great way to learn 
about FORTH and how to pro- 
gram in it, The program can be 
typed in as is on a TRS-80 using 
MMSFORTH's full-screen editor 
and virtual memory, but I suggest 
that you first read John James’ arti- 
cle in this issue, "What Is FORTH? 
A Tutorial Introduction," before 
seriously studying the 
BREAKFORTH program. 

One final note on alteration: this 
program is meant to work on a 
TRS-80 Model I running 
MMSFORTH. Users of other 
FORTH systems having a graphic 
display of 48 by 128 resolution or 
better can probably get the pro- 
gram running by rewriting some 
words unfamiliar to their system. 
Some information designed to help 
in this conversion effort has been 
supplied in this articie....GW 


BREAKFORTH Into FORTH! 


About the Authors 

A Richard (Dick) and Jill Miller founded 
Miller Microcomputer Services in 1977 as a 
consulting firm specializing in support for the 
Radio Shack TRS-B0. After continued 
dissatisfaction with other languages available 
for the TRS-80 (FORTRAN, COBOL, Pascal, 
PILOT, BASIC), they settled on FORTH as a 
language that combines the seemingly incom- 
patible traits of language complexity, high 
operating speed, and low memory overhead. 
They released their first version of 
MMSFORTH (version 1.5) in June 1979, and 
have been improving disk and cassette versions 
Of the system ever since. MMSFORTH 
resembles the FORTH inc version of the 
language called microFORTH, and was written 
independently with permission from that com- 
pany. 
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A Richard Miller and Jill Miller 
Miller Microcomputer Services 
61 Lake Shore Rd 
Natick MA 01760 


Introduction to BREAKFORTH 
This BREAKFORTH program was 
created by Arnold Schaeffer. The 
program, which was purchased by 
MMS, has received minor modifica- 
tions and is now included with the 
purchase of MMSFORTH version 1.9 
(on a different range of blocks from 
those shown here, blocks 69 thru 74). 
We think it is a classic game as is, and 
fully expect individuals to modify it 
in accord with their game 
preferences—for their individual use. 
The BREAKFORTH program is a 
straightforward one, although it is 
not a trivial one. It combines many of 
the techniques of FORTH and can be 


followed easily with a little time and 
study. Figure 1 shows a typical 
BREAKFORTH video display, with 
an operator-controlled game paddle 
at the bottom, a bouncing ball, and a 
barrier to be knocked out one brick at 
a time by successive bounces until all 
the bricks have been cleared away. 
Each removed brick scores one point 
or more depending on its level, and 
there is a surprise bonus for a com- 
pletely cleared barrier. Ball speed and 
number of balls are selectable, but be 
warned that, as you bounce your way 
up to the higher layers, the ball speed 
increases! You might want to start 
with short games using five balls and 
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a ball speed of seven. Fifty balls and a 
speed of four will present a challenge 
for high scorers. 

BREAKFORTH offers some other 
features, too. As you and your 
friends try for better scores, a BEST 
score is kept to challenge your present 
effort. In addition, the paddle adds 
backspin in certain cases that we will 
leave you to discover. 

To add sound, plug an external 
speaker into the EAR jack of your 
cassette tape recorder, attach the mid- 
dle cable from the keyboard unit (not 
the motor remote cable) to the AUX 
jack of the tape recorder, and open 
the tape compartment door. While 
depressing the write-protect detector 
switch at the left side of the back of 
this compartment, simultaneously 
press the Record and Play keys. This 
procedure allows the cassette tape 
recorder to be used as an amplifier. 
The BREAKFORTH program 
manipulates the cassette port (nor- 
mally used for writing a program to 
tape), causing a sound to be amplified 
by the recorder and played on the 
speaker. 

Like other brands of electronic 
flypaper, BREAKFORTH may keep 
you glued to the keyboard. If you 
have to leave but do not want to give 
up the game, press shift-@ to pause 
the game. Pressing any other key will 
cause the game to resume where you 
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BREAKFORTH is 
developed in the FORTH 
manner, with top-down 
design and bottom-up pro- 
gramming. 


left off. To start a new game in 
midstream while keeping the BEST 
score, press the Break key, type in the 
word BREAKFORTH , and press the 
Enter (Return) key. 

BREAKFORTH is developed in the 
FORTH manner, with top-down 
design and bottom-up programming. 
Figure 2 shows the organization of the 
program. These modules shown in 
figure 2, along with the various 
i-byte and single-precision (2-byte) 
variables and constants they invoke, 
are listed with explanations in table 1, 
a directory of the BREAKFORTH 
words that this program will add to 
the FORTH vocabulary. 

The program's source code is on six 
consecutive blocks, and in this case 
happens to be located on blocks 50 
thru 55; see listing 1. In 
MMSFORTH, one enters 
[ 50 6 LOADS | to load the pro- 
gram —that is, to compile and execute 
all the information on blocks 50 thru 
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Figure 1: One view of the TRS-80 video screen during a BREAKFORTH game. 
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55, ending with the immediate execu- 
tion of the word BREAKFORTH 
from line 15 of block 55 (which causes 
the program to be run). (Other ver- 
sions of FORTH that lack the 
consecutive-blocks word, LOADS , 
will have another way of doing this.) 


The First Block 

Let us take a detailed look at block 
50 in listing 1. Lines 0 thru 2 are all 
comment lines, as are any words sur- 
rounded by parentheses. Notice that 
because FORTH words are set off by 
spaces on either side, the “begin com- 
ment" word, {(}, must be 
separated from the first word of the 
comment by at least one space. 
(Because of the way { ( | is defined, 
the closing parenthesis need not be 
separated from the last word of the 
comment by a space.) 

Most definitions in FORTH begin 
with a colon ( { : } ) and end witha 
semicolon ( ( ; } ), where the first 
word after the colon is the word being 
defined. In line 3, the first word de- 
fined is TASK . Since the only word 
following TASK is the closing 
semicolon, we can conclude that the 
word TASK does not do much. 
However, it does serve as a 
"bookmark," marking the beginning 
of the words and variables that are 
specific to this application (game). 
We will come back to TASK later, at 
the end of block 55. 

Line 3 also causes two other blocks 
on the MMSFORTH system disk to 
be loaded into memory. Block 32, 
when loaded, adds several special- 
purpose words having to do with 
random numbers: RANDOMIZE 
and RND . Block 33, when loaded, 
adds several words that have to do 
with graphics: DCLR , DSET , 
{07}, ЕСІК, ESET, and 
( E? } . (The last three are the same 
as TRS-80 BASIC words RESET, 
SET, and POINT, and the variables 
beginning with D are the same, but 
referencing double-width characters.) 

Lines 4 thru 6 initialize seven 
double-byte variables and two single- 
byte ( CVARIABLE ) variables. In 
FORTH, unless specified, all 
variables, constants, and stack entries 
are 16 bits (2 bytes) long. See table 1 
for the meaning of these variables, 

Line 7 defines a new word, LINE , 
using a colon to begin the definition 
and a semicolon to end it. Several 
spaces (usually three) are placed be- 
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Figure 2: A hierarchical diagram of the BREAKFORTH program. Each box contains a 
word used within the BREAKFORTH program and is used by the word(s) in the box(es} 
above it. See table 1 for a definition of each word. 


tween the word being defined and the 
first word of the definition; this adds 
to the clarity of the definition. PTC 
(for "put cursor") places the cursor at 
a given point on the screen, much like 
the PRINT@ instruction in TRS-80 
BASIC. It expects two numbers on 
the stack, the row (second-to-top) 
and the column (on top) giving the 
desired position for the cursor. (For 
example, ( 8 32 PTC ] puts the 
cursor near the center of the screen, 8 
rows from the top and 32 characters 
from the left edge of the screen.) 

However, our new word LINE ex- 
pects only one number on the stack 
because the first thing it does when it 
is called is to put a zero on top of the 
stack. So the words { 0 PTC } put 
the cursor at the beginning of a given 
line (that is, at position (x,0), where x 
is the number on top of the stack 
when LINE is called). 

The FORTH word ECHO (EMIT in 
some other versions of FORTH) is 
like the PRINT CHR$ function in 
BASIC—it outputs the correspon- 
ding ASCII character for the number. 
In this case, { 30 ECHO | outputs a 


clear-to-the-end-of-the-line signal on 
the TRS-80. (By the way, the 30 is the 
decimal number thirty; although you 
can change to hexadecimal with the 
word HEX or to any other numeric 
base, MMSFORTH assumes decimal 
numbers unless told otherwise.) 
Now we are finally able to say 
what the word LINE does: the 
phrase [ x LINE | clears line x and 
leaves the cursor at row x, column 0. 
Е O PTC } puts the cursor at the 
beginning of the line, and 
( 30 ECHO } clears the line with a 
special character (ASCII decimal 30) 
and leaves the cursor where it is. 
The final word described in block 
50, INIT , begins in line 8. Its defini- 
tion is longer than most words, but its 
function is not at all mysterious once 
you know a few FORTH words. CLS 
clears the video screen (as in TRS-80 
BASIC), { 0 LINE | clears line zero, 
and ( " } (( ". } in some FORTHs) 
causes the character string until the 
next quote mark to be printed, just as 
PRINT " STRING " does in BASIC. 
The word #IN causes a single- 
Text continued on page 158 
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Listing 1: The BREAKFORTH program. These six blocks, when loaded into an 
MMSFORTH system, cause the BREAKFORTH program to compile, execute, and, 
once finished, erase itself from the system. Tape-based users should omit the last three 
words in the last block. This program does require that the MMSFORTH words for ran- 
dom numbers (block 32 on the MMSFORTH system disk or cassette) and for TRS-80 
graphics (block 33) be available to the FORTH system. If these blocks have already been 
loaded, delete the twa LOAD commands in block 50, line 3. Also, the se- 
quence | A МУ! 255 | in lines 10 and 11 of block 51 is the notation FORTH uses for 
the 8080 assembly-language statement MVI A,255. [To speed up paddle response, 
you can replace the 3 in block 55, line 8 with a higher value. Personally, I enjoy playing 
the game at speed level 1, with a 12 replacing the 3....GW] 


BLOCK : 50 
0 ( BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 1 OF 6 } 
1 ( COPYRIGHT 1980 BY MILLER MICROCOMPUTER SERVICES } 
2 { W/SOUND - USE THE LEFT AND RIGHT ARROWS TO MOVE THE PADDLE ) 
3 : TASK ; 32 LOAD ( RANDOM #'5 ) 33 LOAD ( GRAPHICS ) RANDOMIZE 
4 0 CVARIABLE SPEED 0 CVARIABLE SPVAR 0 VARIABLE SCORE 
5 О VARIABLE XPOS 0 VARIABLE YPOS 2 VARIABLE PPOS 
6 1] VARIABLE YDIR 1 VARIABLE XDIR 0 VARIABLE BEST 
7" : LINE O PTC 30 ECHO ; 
8 : INIT CLS 0 LINE " SPEED ( 1 - 10, 1 IS FASTEST )" 
5 IN 1 MAX 10 MIN 10 U* SPEED CI! 
10 0 LINE " NUMBER OF BALLS DESIRED" #IN 
11 CLS 64 0 DO 3 I DSET 4 I DSET LOOP 
12 48 3 DO I 0 DSET I 63 DSET I 1 DSET I 62 DSET LOOP 
13 191 15616 320 FILL 0 SCORE ! 
14 О LINE " BREAKFORTH IN MMSFORTH SCORE: 0 BEST:" 
15 BEST ? 0 54 РТС " BALL:" ; 
BLOCK : 51 
0 ( BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 2 OF 6 ) 
1 
2 : PCLR 32 PPOS @ 16320 + 8 FILL ; 
3 : PSET 176 PPOS B 16320 + 8 FILL ; 
4 
5 : PADDLE 
6 14400 C8 32 = IF PCLR -1 PPOS В + 2 MAX PPOS | PSET THEN 
7 14400 C8 64 = IF PCLR 1 PPOS @ + 54 MIN PPOS | PSET THEN 
8 ; 
9 
10 CODE 1CASSOUT 1 A МУТ 255 OUT NEXT ( THESE 3 LINES } 
11 CODE 2CASSOUT 2 A MVI 255 OUT NEXT ( PRODUCE THE SOUND, ) 


12 : BOP 10 0 DO JCASSOUT 2CASSOUT LOOP ; 

13 

14 

15 

BLOCK : 52 
0 ( BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 3 OF 6 ) 
1 
2 : XCHK 
3 XPOS 8 2 < IF XDIR 8 MINUS XDIR ! 2 XPOS | BOP THEN 
4 XPOS 8 61 > IF XDIR 8 MINUS XDIR ! 61 XPOS | BOP THEN 
23 } 
6 
7 : ҮСНК 
8 YPOS B 5 < IF 1 YDIR 1 5 УРОЗ 1 1 SPVAR СІ ВОР THEN 
9 YPOS @ 23 < IF SPVAR С@ 4 MIN SPVAR С! THEN 

10 YPOS 8 19 < IF SPVAR C8 3 MIN SPVAR CI THEN 

11 YPOS 8 15 < IF SPVAR C8 2 MIN SPVAR С! THEN 

12 ; 

13 

14 

15 

BLOCK : 53 


0 ( BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 4 OF 6 ) 
1 


Listing 1 continued on page 158 


FORTH GENERATION SOFTWARE 
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FOR THE APPLE ][ & APPLE ][ PLUS* 


LOOKING FOR THE HOT TEST BUSINESS SOFTWARE? 


COMPARE! 


OPEN ITEM RECEIVABLES 


“CARRY-OVER OF TERMS 


IN POINT OF SALE 


“REUSE INVOICE/CUSTOMER NUMBERS 


AFTER DELETION 
ALLOWS DISCOUNTS 


"ACCEPTS CREDIT BALANCES IN 
*COMPANY NAME OPTIONALLY 
PRINTED ON STATEMENTS 
*SELECTIVELY GENERATE STATEMENTS 


PASTDUE REPORT 


INTEREST APPLICATION PROGRAM 
RECEIPT OF PAYMENTS BY CUSTOMER 
NUMBER OR INVOICE 


PE 


RPETUAL INVENTORY 


*UP TO 98,800 LINE ITEMS 


POINT OF SALES 


*CREATES RECEIVABLES 
* MERCHANDISE RETURNS 


"GENERATES “QUOTATION” 


*CASH OR CHARGE 
* ACCOUNTING FOR SHIPPING 
REORDER REPORT — M 


РА 


RTS RECEIVED REPORT 


Financial Management System (FMS), developed by Darrell’s Appleware is truly the ultimate in totally integrated business systems 
designed for the small businessman. FMS fills the businessman’s needs with a speed comparable to many of the larger systems. FMS 
packages includes a firmware board containing special programming for file maintenance called KSAM (for ‘Keyed Sequential Access 
Method"). “KSAM” Instantly sorts the files and gives less than 2 second access into any file while maintaining the file in sequence. 


LEDGER ACCOUNTS PAYABLE *APPLE ][ & APPLE ][ PLUS are registered trademarks of Apple Computer, Inc. 


*MAINTAINS CURRENT AND YEAR *DISCOUNTS EARNED 
TO DATE DATA BY DATE AND PERCENT -N 
*MAY BE UPDATED AS DESIRED *PAYMENT BY VENDOR, INVOICE, 


COMPREHENSIVE LEDGER REPORT OR BOTH DETERMINED jp" 
COME AND BALANCE SHEET REPORTS BY DOLLAR AMOUNT 


"PERCENTAGES WITH CURRENT “IMPLEMENTATION OF CREDIT MEMOS ‘SEE rrell's 
AND YEAR TO DATE TOTALS "ACCOUNTING FOR CONTINUING 
PAYROLL PAYABLES (I.E, MORTGAGES) / "4 kta leware. Inc. 
"PROCESSES 100 EMPLOYEES "WITHHOLD PAYMENT BY INVOICE — YOUR \ b suf PP с 
PER DISKETTE “WILL POST TO SPECIFIC LEDGER | 
*DOUBLY PASSWORD PROTECTED EXPENSE ACCOUNTS и L OCAL Ne 11410 S.E. Petrovitsky Rd., Suite 207, Renton, WA. 98055 
USER ENTERED TAX TABLES cuartoraccouts ^^ DEALER EN (206) 926-1994 
FOR EASY UPDATING . — 
А HANDLES 250 ACCOUNT NUMBERS а 
MAINTAINS EMPLOYEE RECORDS - 
*MAINTAINS CURRENT, NS 
AS REQUIRED / . D 
4 YEAR 1 AND 9 DATA " 
PRODUCES CHECKS GENERAL JOURNAL = — 
WITH COMPREHENSIVE STUB EASY ENTRY — NOT " 
SUBSTANTIAL REPORTS *ALL TRANSACTIONS WRITTEN NA os 
QUARTERLY AND W-2'$ _ ^ TO GENERAL JOURNAL ADAPTATION ee 


Financial Management System (FMS) was originally designed and created on the Apple IL thus utilizing all of the computer's special characteristics. Development included confirmation of small business book- 
keeping techniques and practices by a firm of active CPA's. Unlike some of the financial programming on the market today, there was not the need to make compromises to enable system operation, 
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Text continued from page 154: 


precision number to be entered from 
the keyboard and placed on top of the 
stack. The phrase 

{ 1 MAX | causes the number to 
be replaced by 1 if the number just 
entered is smaller. Similarly, the 
phrase { 10 MIN } limits the 
number on the top of the stack to a 
maximum value of 10. 
Е 10 U* | multiplies the number by 


10 (U* is an unsigned single- 
precision multiply), and 
{ SPEED CI ] stores the value 


from the top of the stack in the 
single-byte variable SPEED . 

Each of the above phrases contains 
a number and an operation. Since 
each operation requires two numbers 
on the stack, the number entered by 
#IN is the first number, with the se- 
cond number always being supplied 
by the first word of the phrase. 

Using the same words as listed 
above, line 10 again clears line O, 
prompts for the number of balls to be 


used in the game, putting that 
number on top of the stack with the 
word #IN . 


Line 11 clears the video screen 
again and sets up the back (top) wall 
of the BREAKFORTH "court" using a 
do-loop and double-width graphics. 
In FORTH, the parameters of the 
loop go on the stack before the loop is 
called, so { 64 0 DO } begins the 
loop, and the word LOOP ends it. 
The loop will be executed sixty-four 
times, and the word I puts on top-of- 
stack the current value of the loop (0, 
1, 2, 3, ... ,63); note that I does not 
take on the limit value of 64. The 
phrase ( 3 I DSET | sets a double- 
width character at row 3, (double- 
width) column I; similarly, 

| 4 I DSET } sets the double-width 
character on the next row below the 
first. 

Similarly, line 11 sets the right and 
left walls of the BREAKFORTH 
court, columns 0 and 1 for the left 
wall and columns 63 and 64 for the 
right wall. 

The phrase [ 191 15616 
320 FILL | in line 13 creates the ini- 
tial wall of bricks by using character 
code decimal 191 (a whited-out 
character cell to fil an area of 
memory (the video display area of the 
TRS-80) starting at location 15616 
and filling for a total of 320 bytes. 

The phrase { 0 SCORE ! |, also 
in line 13, shows us how we store a 
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Listing 1 continued: 


2 2 CONSTANT 2 -2 CONSTANT -2 


3 
4 : PCHK 0 YPOS @ 47 >= 
5 IF 46 YPOS ! 
6 IP =1 XDIR i BO 
7 NCASE 01 2 3 "i 589 7" 
8 XDXR ! 
9 ELSE DROP 1+ 
10 THEN 
Ll THEN 
12 ; 
13 
14 
15 
BLOCK : 54 


XPOS ё ET @ - DUP 0 >= OVER 8 < AND 


~2 -1 -1 -1 1 1 1 2 CASEND 


{ BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 5 OF 6 ) 


: CLR 


XPOS @ 2 ~ 124 AND 2+ DUP 4 + SWAP DO YPOS @ I DCLR LOOP 


0 
1 
2 
3 
4 YPOS @ 27 - ABS SCORE +! 
5 YDIR 8 MINUS YDIR 1 

6 

7 

8 


BALLCHK YDIR @ YPOS +1 


0 32 PTC SCORE ? 


XDIR 8 XPOS +1 


BOP 


XCHK  YCHK PCHK 


9 YPOS 8 XPOS 8 D? IF CLR THEN 

10 ; 

11 

12 : BALL YPOS @ XPOS @ DCLR 

n BALLCHK DUP 02 IF YPOS 8 XPOS 8 DSET THEN ; 

15 : GAMECHK SCORE 8 1800 HOD 0-2 IF 191 15616 320 FILL THEN ; 


BLOCK : 55 


0 ( BREAKFORTH/MMSFORTH, BY ARNOLD SCHAEFFER, PART 6 OF 6 ) 


1 : DELAY SPEED С@ SPVAR C8 U* 0 DO LOOP ; 

2 : BREAKFORTH 

3 BEGIN INIT 0 PSET 

4 DO 2000 SPEED C8 / 0 DO DELAY PADDLE LOOP 
5 0 60 PTC I 1+. 5 SPVAR CI 

6 2 ВМО 1 = IF 1 ELSE -1 THEN XDIR ! 1 YDIR 1 
7 58 ВМО 2+ XPOS ! 29 YPOS 1 

8 BEGIN 3 0 DO PADDLE LOOP 

9 BALL  GAMECHK  DELAY 
10 END 
11 LOOP SCORE 8 BEST 8 MAX BEST ! 
12 B 18 PTC " RUN GAME AGAIN " Y/N 
Hn 


13 BREAKFORTH FORGET TASK DIR 


value (0) in a variable ( SCORE ) by 
using the store operator | |}. Two 
points should be mentioned here. 
First, executing a variable name (like 
SCORE ) causes the address of the 
variable, not its value, to be pushed 
onto the top of the stack. Second, the 
store operator [ | } requires the value 
to be the second-to-top item in the 
stack and the address of the variable 
receiving the new value to be the top 
item in the stack. 

The words in line 14 clear line O 
and print a message on the same line, 
setting the score to zero but leaving 
the cursor just after the colon that 


ends the message. 
In line 15, the phrase 
{ BEST 7 | causes the value of 
BEST to be displayed on the screen, 
and the rest of line 15 completes the 
message that is shown on line 0 of the 
screen. Finally, the semicolon on line 
15 ends the definition of INIT begun 
on line 8. 


The Middle Blocks 

Whew, that was a lot of explaining! 
Now you see why FORTH is not very 
easy for beginners to read—you are 
packing a lot of work into a small 
space, using an ever-more-specialized 


When someone says “Tarbell” thefe’s 
no doubt what's meant.. .. the cas- 


serte interface whose reliability ond ' 


solid engineering made ir anin- 
dustry standard. 


Since thor first breakthrough- 
product, Don Tarbell has expanded 
his 115г of useful, dependable com- 
ponents . . . components to meet 
your needs of today, and keep. you 
prepared for romorrow. 3 


Check this partial list of quality com- 
ponents Don Tarbell has ready for 
you. You're probably ready for 
them, right now. 


e When it comes го RAM memory, 
Tarbell means reliability. 16K and 
32K static memory thor offers you 
easier trouble shooting, and far 
easier maintenance. Remember 
таг. 


Circle 107 on inquiry card. 


But, do you know all the coni 


e Tarbell ВАЗЕ? рису and 
sophistication fo YoRr programs. Our 
BASIC is easier to program, and offers 
unique commands and statements 
not found in regular BASICS under 
any name. 


ә CP/M® disk operating system is, 
of course, the standard for software 
exchange. At Tarbell we provide our’ 
own approved CP/M system mod- 
Мед for all Tarbell floppy disk inter- 
faces. Note. We also have MP/M® for 
those interested in multi user systems. 


è The Tarbell VDS line comes as a 
complete package ... or, as sep- 
arate units. For example, the Tarbell 
mainframe can be ordered with 1 
or 2 Shugart or Siemens drives, or 
no drives. Whichever way you go, 
you бег the reliability of Tarbell 
tested components. 


intermix 


E Р 
PME А 


Bn Tarbell has ready for you? 


e ith the Tarbell Double Density 
floppy disk interface, storage саро- * 
city, speed and versatility are greatly « 
increased. Under our DD CP/M, single 
and double density disks may be 
with ‘по penalty. The 


system matically determines 


which is in place. 


We also still have our Single Density 
floppy disk interface. It's specifically 


designed to operate with many dif- 

ferent and unusual drives. Naturally, 

they're Tarbell tested. 
a | 


950 Dovlen Place, Suite B 

Carson, California 90746 

(213) 538-4251 / 538-2254 

*CP/M & MP/M are products of Digital Reseorch Corp. 
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START GAME OVER 
AGAIN, RETAINING 


ONLY VALUE OF 
BEST 


2 


i 
LI 


3 
INIT 


que Án — СКЕ 


DRAW OUTLINES OF 
GAME AREA, INITIALIZE 


SPEED, SCORE; AUMBER 
OF BALLS LEFT (ON TOP 


OF STACK) «В ж 


3 
PSET 
DRAW GAME PADDLE 


3 
NBP'* «0 


(+ NUMBER OF BALLS 


PLAYED) 


ALL BALLS HAVE 
BEEN PLAYED; 
CURRENT GAME 
iS OVER 


11 
(SCORE, BEST) 


12 
NO 
12 
PUT о ON 
TOP- OF - STACK 


YES 


PUT 10 


T N 
TOP- OF -STACK 


TEST OF LOOP 
BEGINNING AT LINE 


3; TEST 15: "DID 
PLAYER PRESS 'Ү' 
KEY?" 


YET 
? 


THIS IS A DO-LOOP 
BEGINNING AND ENDING 
ON LINE 4; BEGINNING 
VALUE 1$ ZERO, ENDING 
VALUE IS (Хж - 1) 


AT (0, 60) 


BEEN PLAYED 


YES 


PRINT BALL 
NUMBER (*| +1} 


5 
ЕСИ AS 
6 


THIS IS A DO-LOOP 
[LINE 4) THAT ENDS AT 
LINE 11; BEGINNING 
VALUE 18 ZERO, ENDING 
VALUE IS (8ж-1) 


4 


MOVE PADOLE 
DIRECTED 
FROM KEYBOARD 


Figure 3: A flowchart for the BREAKFORTH program (given in listing 1, block 55). The number above each box is the line 
number within block 55 that performs the action of the box. Many calculations in FORTH are done on the stack and do not acquire 
variable names. Because of this, an asterisk in a variable or procedure name (eg: X*, 3PADDLE") denotes that the name was given 


only in this flowchart to add clarity. 


instruction set. Experience with 
reading and writing FORTH code 
makes the process easier, but spacing, 
indentation, use of descriptive word 
names, and lots of comments are 
always helpful. A surprise to the 
BASIC user: none of these source- 
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code editing improvements use any 
extra programmable memory space. 

Table 1 explains much of what the 
words in blocks 51 thru 54 do, but let 
us look at some of the interesting 
features contained in these lines of 
FORTH code. 


When the ten-to-twenty times 
speed increase of FORTH over 
BASIC is not enough (or when we 
want to do things that cannot be done 
with existing FORTH words), we can 
redefine some FORTH words in the 
assembly language of the computer 


PUT 1 ON 
TOP-OF - STACK 


6 
XDIR* TOP -OF -STACK 
YDIR = 1 
7 
XPOS *RND (58) +2 
YPOS * 29 


PUT -1 ON 
TOP -OF - STACK 


© BEGIN LOOP AT LINE 8, 
«d | TEST AT LINE 10 


8 
3PADDLE * 


PADDLE 15 PERFORMED 
AED, oem SHORT 


0-LOO 


MOVE BALL TO NEW 
CALCULATED POSITION 


IF WALL IS COMPLETELY 
GONE, DRAWS NEW 
WALL 


T YES 


NBP**NBP Ж +] 


(INCREMENT NUMBER 
OF BALLS PLAYED 


9 
BALL 


CHECKS TO SEE IF 
BALL HAS GOTTEN PAST 
PADDLE; IF SO, PUTS 1 


ON TOP-OF - STACK: 
ELSE PUTS O(IF BALL 
STILL IN PLAY) 


TEST OF LOOP AT 
BEGINNING OF LINE 8; 
TEST IS:"HAS BALL 
GOTTEN PAST PADDLE?" 


THIS IS END OF 
DO-LOOP BEGUN AT LINE 
4, GO TO BEGINNING OF 
LOOP FOR LIMIT TEST 


(in the case of the TRS-80, 8080 or 
Z80 assembly language). When we 
want a FORTH word (program) to 
run faster, usually a short assembly- 
language definition of the word that 
gets used the most will speed things 
up sufficiently. Lines 10 and 11 of 
block 51 are the only two words used 
in BREAKFORTH that are defined in 
8080 assembly language. 


(MMSFORTH comes with a com- 
pact 8080 assembler built in, like 
many Z80-based FORTHs. A fuil 780 
assembler also is available from MMS 
at a modest price.) 

Inspection of lines 10 and 11 of 
block 51 shows that assembly- 
language definitions begin with the 
word CODE (instead of [ : | ) and 
end with the word NEXT (instead 


of [; ] ) Here, FORTHs 8080 
assembler is used to define a new type 
of word to output to a port. Both 
1CASSOUT and 2CASSOUT drive 
the cassette recorder port (I/O port 
255 on the TRS-80), and the word 
BOP executes both these words in a 
do-loop ten times to create a short 
square-wave sound on the external 
speaker. 

The definition of PCHK (“paddle 
check” of ball location) in block 53 
uses two more constructs. There are 
two if constructs, the inner one begin- 
ning in line 6 and ending in line 10, 
the outer beginning in line 5 and end- 
ing in line 11. (Notice that only the in- 
ner loop uses the optional eise clause, 
as in line 9.) The second construct is a 
numeric case construct, NCASE ; as 
shown in line 7. When NCASE is ex- 
ecuted, it expects the number on top 
of the stack to be one of the numbers 
listed between NCASE and the dou- 
ble quote marks (here, zero thru 
seven). The value found causes the 
execution of the corresponding 
FORTH action word in the series of 
apparent numbers between the dou- 
ble quote mark and the word 
CASEND. (Numbers are words but 
are not in FORTH's dic- 
tionary—when they are "executed," 
they are pushed on top of the stack. 
MMSFORTH case statements require 
their action words to be words in the 
FORTH dictionary and not numeric 
literals, so in block 53, line 2, 2 and 
—2 are defined as constants (FORTH 
words). 1 and —1 are already defined 
as constants by standard FORTH. 
Taking | 2 CONSTANT 2} as an 
example, the first 2 is the value of the 
constant, while the second 2 is the 
name of the constant; we might have 
used the word TWO in its place.) In 
our program, { 0 NCASE ] causes 


the word —2 to be executed. 
{ 1 NCASE }, (2 NCASE }, 
ог ( 3 МСАЅЕ |] cause —1 to be 


pushed on top of the stack, and so on. 
Only one of the words is executed; 
execution then continues with the 
first word after CASEND . 
MMSFORTH also has an alpha- 
numeric case statement that branches 
on the value of a single character. 
Each may be thought of as a compact, 
structured, many-branched alter- 
native to a nested series of if 
statements. 


The Last Block 
Block 55, the last block used to 
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Word Name Usage 


CVARIABLE contains speed of play. 
CVARIABLE contains speed multiplier, depends on height ball reaches. 
VARIABLE contains current score. 
VARIABLE contains current ball X position (range, 2 thru 61). 
VARIABLE contains current ball Y position (range, 5 thru 47). 
VARIABLE contains current paddle position (range, 2 thru 54). 
VARIABLE contains current ball X increment (possibie values: — 2, — 1,1,2). 
VARIABLE contains current ball Y increment (possible values: — 1,1). 
Expects n on top of stack; moves cursor to line n, clears line. 
Asks questions and draws display. 
Clears paddle. 
Draws paddle. 
Checks for right- or left-arrow key being pressed and moves paddle appropriately. 
8080-code procedure for sound. 
8080-code procedure for sound. 
Makes one bounce noise. 
Checks if ball hit either side wall, modifies XDIR and XPOS if necessary. 
Checks if ball hit top wall and modifies YD!R and YPOS if necessary; also sets speed muitiplier. 
— if |n at paddle level; if so, did it hit paddle or is it out of play? Leaves F on top of stack; F = O if ball still in 
play, else 1. 
L Clears brick, modifies score and YDIR. 
BALLCHK Beppe ball position and checks for wall, paddie, or brick hits. Leaves F on top of stack; F = 0 if bal still in play, 
else 1. 
BALL Clears old ball position, calls BALLCHK, and draws new bali; see BALLCHK for value left on top of stack. 
GAMECHK Checks if all bricks cleared and draws new barrier if so. 
DELAY Causes a given time delay between ball moves. 
BREAKFORTH Main game loop. 


Table 1: Table of variable names and FORTH words used in the BREAKFORTH program. Note that all variables leave their ad- 
dress on the stack, that LINE removes one entry from the stack before executing, and that PCHK , BALLCHK , and BALL add 
one entry to the stack after executing. 


define the word BREAKFORTH , word (which is also the program) specialized words that are helpful in 
defines one last word ( DELAY , in BREAKFORTH . This is a good solving problems of a given class or 
line 1), then puts all the words de- demonstration of how FORTH is application, then you use them to 
fined so far together to define the meant to work: first you define write the specific program needed. 


WHY CAN'T 
MICROPOLIS DO 
THINGS LIKE 
EVERYONE ELSE? 
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(The building words, if chosen and 
defined properly, can be used to help 
write other programs in the same 
class.) 

The word BREAKFORTH is de- 
fined in lines 2 thru 14. A flowchart 
for the program is given in figure 3; 
the number to the left of each box 
gives the line number within block 55 
which the box is associated with. 

Line 15, the last line of block 55, is 
interesting in that it triggers all the 
work done so far. The word 
BREAKFORTH causes the definition 
of the word to be executed. Once the 
game is finished, the next 
words, ( FORGET TASK ] , are 
executed; these words cause the word 
TASK (remember block 507) and 
every word defined after it to be 
erased from the vocabulary of the 
language. This is done to free up the 
computer once we are finished play- 
ing BREAKFORTH. You can omit 
these words if you wish, but the disk 
program is recalled into memory so 
easily (with the phrase | 50 6 

LOADS ] ) that most people prefer 
to keep the FORTH dictionary as 
uncluttered as possible. The last 
word, DIR , causes the standard disk 


To be honest, we could. But our customers 
have come to expect a lot more from us. 
They've come to appreciate our desire to 
innovate, to improve upon, to blaze new trails 
in floppy disk technology. That's how we got 
our reputation as the industry s undisputed tech- 


nological leader. 


96 TPI is nothing new for us. 


Consider the current hubbub about "new" 
96 TP! disk drives. You should know that what may 
be new to our competition is anything but new 


to us. 


MMSFORTH directory to be 
displayed on the screen. (The last 
three words should be deleted if you 


are running the cassette version of 
MMSFORTH.) 


Summary 

It takes some work to understand 
your first FORTH program. But this 
work is only the Flip side of the same 
coin that makes FORTH such a 
powerful language—where else can 
you easily write such a large and 
speedy program in such a small 
space? [The only other candidate 
language I can think of is APL, which 
is also known for its compactness and 
unreadability to the uninitiated. . . 
GW] But, of course, your second 
FORTH program is easier than your 
first, and so on, Better yet, your 
second program may be 90% writ- 
ten by your first, thanks to FORTH's 
structured and modular design. 

We hope you have enjoyed this in- 
troduction to FORTH. We can assure 
you that it has just scratched the sur- 
face of FORTH, which performs 
equally well in process control proj- 
ects and business applications. 
FORTH improves our programming 


positioners. 


skills while improving our computer's 
effective speed, memory capacity, 
and instruction set, It is a most satis- 
fying language. Ш 


Miller Microcomputer Services 
offers a number of products and 
services based on the FORTH 
language. Version 1.9 of 
MMSFORTH, the language used 
in this article, runs on a 16 K-byte 

| or larger TRS-80 Model I with 
Level П BASIC. The disk version is 
$79.95, and the cassette version is 
$59.95. Each package contains the 
complete MMSFORTH system (in- 
cluding a full-screen editor and an 
8080 assembler), FORTH source 
code, documentation, and the 
microFORTH PRIMER book from 
FORTH Ine. 

For further information, send a 
self-addressed, stamped business 
envelope to: 


MMSFORTH Information 
Miller Microcomputer Services 
61 Lake Shore Rd 
Natick MA 01760 


industry standard. And many mere will. 
Things like stainiess steel, precision-ground 
lead screws instead of cheaper, less reliable plastic 


We also developed a special disk centering 
mechanism that is the most accurate in the industry. 


And who do you think successfully adapted 


After all, we brought the 100 ТР! MegaFloppy™ 


disk drive to the marketplace more than two years 
ago. And we've delivered more than 50,000 drives 


already. 


To us, a 96 TP! drive is no big deal. So for the 
customer who's looking for a double track drive 
offering compatibility with 48 TPI drives, Micropotis 


can deliver. 


Think of us as double headquarters. 


We should also mention that our double track 
disk drives give you all the storage capacity of an 
8-inch floppy in the body of a 5%-inch floppy. And 
with our double head version, you get up to 1.2 
megabytes. That's more than ten times the capacity 


of other 5*4 -inch floppies. 


But our innovations don't stop there. Over the 
years, many of our ideas have gone on to become 


" MICROPOLIS: 


Group Code Recording technology to the floppy 
disk drive industry? None other than Micropolis. 
Remarkable as our technical achievements 
may be, some people stil! wonder how we got 
to be number two so rapidly in such a fiercely 


competitive business. 
Obviously, we did 
it by design. 


Where the 54-inch OEM drive grew up. 


Micrcpohs Corporation, 21529 Nordhoff Streer, Chatsworth, CA 91211 For 
the telephone number of your nearest СЕМ гер, call 12131 709-3300 
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FORTH Extensibility 


Or How to Write a Compiler in 25 Words or Less 


Kim Harris 
1055 Oregon Ave 
Palo Alto CA 94303 


А computer language should help users solve prob- 
lems. Languages bridge the gap between the primitive 
operations the computer can perform (add, fetch from 
memory, etc), and the tasks a user needs (invert a matrix, 
search a file, etc). When the operations of an application 
are well matched to those of a language, the solution can 
be simplified and developed in less time; in addition, the 
resulting program becomes more readable. 

Because all applications have various needs, it is im- 
possible for a nonextensible computer language to satisfy 
all needs equally well. Although languages have been 
produced which attempt to include all possible opera- 
tions, structures, and facilities, these have not been 
satisfactory. 

FORTH's approach is to provide a few techniques that 
allow a user to quickly add the special operations his par- 
ticular application requires. The remainder of this article 
will describe some of these techniques and give examples 
that add arrays (with and without subscript range check- 
ing), virtual arrays, and a case selection control 
structure. 


Extending the Language 

The ability to add language facilities and compiler 
structures is called extensibility. FORTH is extensible on 
three levels of increasing power: 


® using existing compilers 
Ф creating new compilers 
€ creating new operating systems 


Editor's Note 
In this article, Kim Harris uses the syntax of 
FORTH-79, which is different from that of existing 
FORTH implementations, for his examples. 
FORTH-79 is a standard set of FORTH words that, if 
used to build all other FORTH words needed for a 
| given application, insures the complete portability of a 


given program between different versions of FORTH. 
Members from FORTH Inc, the FORTH Interest 
Group, the European FORTH Users’ Group, and 
MMS worked together to define FORTH-79. I have 
noted the differences between the text and existin 
FORTH implementations (in particular, fig-FORT 

and MMSFORTH) where known....GW 
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This article focuses on the second level and demonstrates 
the construction and use of specialized compilers. The 
specialized compilers are usually simple (definable in a 
few source lines), but permit entire new classes of 
language or compiler facilities to be added to a FORTH 
system, 

The compilation of any computer language is dia- 
grammed in figure 1. Compilation is the process of con- 
verting a source language program into a form that a 
computer can use. 

FORTH uses multiple compilers to implement different 
compiler functions. For example, compiling a data struc- 
ture declaration (eg: an array) is distinctly different from 
compiling an executable statement. FORTH uses separate 
compilers for these two activities. Such compilers are 
many times simpler than the compilers for most popular 
languages (eg: BASIC, Pascal, COBOL); however, a 
collection of FORTH compilers can perform all the func- 
tions of the other languages’ compilers (when these func- 
tions are adapted to a FORTH-like environment), 

FORTH uses the English word “word” to mean an ex- 
ecutable procedure, not a piece of memory. In this arti- 
cle, “word” will be used in the FORTH sense, and storage 
sizes will be specified in terms of 8-bit bytes. 


User-Defined Words 

The input language to the FORTH compilers is a se- 
quence of FORTH source language word-names sepa- 
rated by spaces. (Unlike other languages, a space in 
FORTH is very important.) The output is one dictionary 
definition for each new word (procedure) compiled. The 
compilation process is controlled by special FORTH pro- 
cedures called defining words. A source definition, which 
is a series of FORTH words including defining words, 
specifies a procedure that can be compiled by executing 
(typing in) the sequence. The result of compilation is a 


„| EXECUTE 
COMPILER 


Figure 1: Compilation of any computer language. A program in 
some computer language is input to a compiler. The compiler 
produces a functionally equivalent program in a different, ob- 
ject language. 


USER'S 
OBJECT 
PROGRAM 


USER'S 


SOURCE 
PROGRAM 


Diagnostics | 


[for CP/M" & TRSDOS’ 


а En 3 
Someday your computer is going to break; even the most reliable 
computer systems "go down". Often, finding exactly what is 
wrong can account for the most time consuming part of repairing 
the system, and the longer the system is down, the more 
money you lose. 
DIAGNOSTICS | is a complete program package designed to check 
every major area of your computer, detect errors, and find the 
cause of most common computer malfunctions, often before they 
become serious. For years, large installations have run daily 
or weekly diagnostic routines as a part of normal system 
maintenance and check-out procedures. 
DIAGNOSTICS | is designed to provide that kind of performance 
testing for 8080/780 micro computers. 
DIAGNOSTICS | will really put your system through its paces. Each 
test is exhaustive and thorough. The tests include: 
«Memory Test «CPU Test (8080/8085/280 ) 
Disk Test “ОВТ Test 
To our knowledge, this is the first CPU test available for 8080/7280 
CPU's. Many times transient problems, usually blamed on bad 
memory, are really CPU errors. 
A good set of diagnostics is an indispensable addition to your 
program library even if your system is working fine. Hours have been 
wasted trying to track down a "program bug" when actually 
hardware was to blame! 
DIAGNOSTICS | also allows you to be confident of your system. 
This can be critical when file merges or sorts and backups 
are involved. You want to be as sure of your computer as possible 
during these critical times. Running DIAGNOSTICS | prior to 
these and other important functions helps to insure that your 
system is operating at peak performance. 


DIAGNOSTICS | is supplied on discette with a complete users manual. - 
DIAGNOSTICS |: $60.00 — Manual only: $15.00 


Requires: 24K CP/M; 16K disc for TRS-80 


formats: CP/M В” SOFT SECTORED, NORTHSTAR CP/M 
AND TRS-80 DOS 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.0. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 

(answered only when technician is available} 
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MARK GORDON 
COMPUTERS 


DIVISION OF MARK GORDON ASSOCIATES, INC. 


15 KENWOOD ST., CAMBRIDGE, MASSACHUSETTS 02139 
(617) 242-2749 (617) 491-7505 


SD SYSTEMS COMPUTER KITS 
* EXPANDORAM I (No RAMS) 169.00 
ж VERSAFLOPPY CONTROLLER I .. 189.00 
* SBC-100 Single Board Kit 
* 280 Starter 


OTHER SPECIALS 
ж 16K Memory Kit 
* CAT Modem 
* Leedex Monitor 
ж Atari 400 
ж Atari 800 
* Hazeltine 1410 


CALL COLLECT TO ORDER 


ORDERING INFORMATION 
We accept Visa and Mastercharge. We will ship C.O.D. certified 
check or money order only. All orders musi include 4 percent for 
shipping and handling. Massachuselts residents add 5 percent 
Sales tax. 


The Company cannot be liable for pictorial or typographica! inaccuracies. 


The 


| 2nd Generation 


is shaping up... 


MEASUREMENT 


systems & controls 
incorporated 
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SOURCE 
DEFINITION 


i 2» OUP T | 
fa) 
DICTIONARY P» ADDRESS OF | ADDRESS OF | ADDRESS OF | ADDRESS OF 
DEFINITION : DUP * EXIT 


NAME 
FIELD 


HEAD 


SOURCE 
DEFINITION 


CODE PARAMETER 
FIELD FIELD 
BODY 


VARIABLE % INTEREST 


(b) 
DICTIONARY ADDRESS OF | ADDRESS OF | 2, inyeResr | ADDRESS OF | SPACE FOR 
DEFINITION + EXIT VARIABLE | VALUE 
———— 


FROM DEFINITION 
OF 2* 


NAME CODE 
FIELD 


PARAMETER 


FIELO FIELO 


HEAD BODY 


Figure 2: Examples of extending the FORTH language. The first source line adds a new operator named 2* (see figure 2a); the second 
source line adds a new operand named %INTEREST (see figure 2b). 


dictionary definition, which is a block of FORTH-inter- 
pretable instructions. All compiled FORTH words are 
kept in this dictionary, which is usually located in the 
computer’s memory. 

User-defined words are treated the same as system- 
supplied words. If some new words are defined which 
behave like operators (eg: triple-precision versions of the 
FORTH words +, — , * , / , etc), then the 
language has been truly extended to include these 
operators. Subsequent words may use these new words 
as system-supplied operators. 

Examples of standard, system-supplied defining words 
аге { : } (colon), which starts the compilation of subrou- 
tine-like procedures, and VARIABLE , which compiles a 
named memory location for the variable's value. 

A source definition consists of a defining word fol- 
lowed by the name of the word being defined and then by 
other FORTH words and numbers. Figure 2 illustrates the 
source definitions and the corresponding dictionary 
definitions for two new words named 2* and 
%INTEREST . (FORTH word-names may be made of 
any nonblank characters.) The word 2* simulates a 
multiplication by 2 by adding a value to itself. 

The defining word { : } compiles the words that 
follow it in a definition, which is then added to the dic- 
tionary. Each FORTH dictionary definition consists of 
two parts: a head and a body. The head contains system- 
internal information including a name field and a code 
field. (A link, which points from a definition to a 
previous definition, is part of the head but will be ignored 
in this article.) The name field contains the name of the 
word. The code field contains a pointer to the instruc- 
tions that will be executed when the word is executed. 

For definitions compiled by { : }, the code field points 
to a procedure that begins the execution of the words 
referenced in the definition. The body of this kind of 
definition, called the parameter field, is a series of ad- 
dresses that point in order to each FORTH word in the 
definition. The addresses of these referenced words are 
placed in the parameter field by the { : } compiler, and 
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the definition is ended by the FORTH word { ; } 
(semicolon), The execution of the word EXIT (compiled 
at the reference to { ; }) ends the execution of the word. 


Some Examples 

The word 2* will leave a result that is twice the value of 
its input. (See figure 2a.) Examples in this article will 
underline the input typed by the user and will end in an 
unseen carriage return; the computer's response follows. 
The following line shows the use of the word 2* : 

32" . 6 OK 

The use of 2* causes the words in its definition to be ex- 

ecuted, as if the user had typed: 


3 DUP two copies of 3 on the stack 
+ add both 3s 
print result from top of stack 


Any subsequently compiled word may call the word 2* 
as if it were any other FORTH word. When called, 2* 
performs its function and then returns. This is analogous 
to the execution of a subroutine call in other languages. 

A word is called by simply using its name, as in the 
following source definition for 4* . 


4" PP; 


The defining word { : } has been used to compile 
another definition into the dictionary. 

Using 4* will cause 2* to be called and executed twice. 
Here is an example of the use of the word 4* . 


34* . 12 OK 


The second word defined in figure 2 uses the defining 
word VARIABLE to compile a dictionary definition that 
contains data. The source word-name %INTEREST is 
compiled into a new dictionary definition containing a 


Method 


Using standard FORTH defining words to add 
new operations (programs). 

Creating new user-defined defining words that, in 
turn, create new classes of words. 

Creating new FORTH-like systems through 
metaFORTH. 


Table 1: Levels of extensibility in FORTH. Level I refers to 
the act of defining ordinary words in FORTH using standard 
defining words. Level lI refers to the creation of new defining 
words that are then used to create a family of ordinary 
FORTH words. Level III refers to the act of altering and re- 
compiling FORTH itself (sometimes called metaFORTH) to 
create significantly different variant FORTH-like systems. 
Higher levels imply greater capability and flexibility. 


2-byte area where the value of the variable will always be 
stored. (The use of the word-name % INTEREST , either 
inside or outside a definition, will cause the address of 
this variable's value to be returned, not the value of the 
variable.) 

The dictionary definition for %INTEREST contains 
the variable's name, a pointer to the instructions executed 
when %INTEREST is executed, and a 2-byte data area. 
The code fields of all words defined by VARIABLE point 
to a procedure which returns the address of the data area 
of the variable when the variable's name is referenced. 
All FORTH words, even data words, have some code 
that is executable. 

The two defining words of this figure are actually dif- 
ferent compilers. The defining word ( : } compiles pro- 
cedure definitions, while the defining word VARIABLE 
compiles data definitions. All user-added operators and 
operands can be used exactly like the system-supplied 
ones, Even new control structures can be added to the 
FORTH compiler by the user. 


Levels of Extensibility in FORTH 

As shown in table 1, there are three levels of exten- 
sibility supported by FORTH. The two words defined in 
figure 2 are examples of extensibility level I, the most 
commonly used level. It comprises the "ordinary" act of 
programming in FORTH. Although it is very useful, this 
level is the most restrictive and the least powerful of the 
three. 

The process of writing and using new defining words is 
the second level of extensibility. Level II, which is more 
powerful than level I, allows a new "family" of words to 
be added to the language or compiler. This is done by 
creating a special word, called a defining word, that will 
be used to create FORTH words in the same family. The 
user specifies via the defining word how the compilation 
of a new family member (itself an ordinary FORTH 
word) is to be performed and what the result will be. Also 
the user specifies what a member of the family will do 
when it is executed. 

Level III, the highest level of extensibility, is called 
metaFORTH. It uses the entire FORTH system to compile 
a collection of source definitions (including both lower 
levels) in order to produce a clone or a mutation of 
FORTH. 


SSG Writing 
and Mailing 
Systems. 


а=”! 


Take Letteright 
for quick document 

preparation and edit plus NAD 
Name And Address for extensive mailing list 
capabilities. 

Put them together and you've got a flexible, 
powerful solution to big and small correspon- 
dence problems. 

With Letteright you create and edit your 
document right on the screen. It’s much easier 
to use than a typewriter. The letters are always 
perfect, and revisions are a snap. 

Letteright’s “wild card" slots let you create 
standard letters and forms, then insert informa- 
tion selected from your mailing list to address 
and “personalize” the letter. 

The NAD system will store lots of names and 
addresses, with identifying information you 
create. You then print lists, labels, or envelopes 
of virtually any group you | 
want from the list, 
or the whole list. 

This pair should be 
working for every 
microcomputer owner. 


Structure : 
id Systems Group 


Lettoright and NAD are роп ol o full line of working softwara solutions from Structured Systems 
Group, all recdy ta run on any СРАМа microcompulter system CP/M is о registered trodemark of 
Седла! Research 


Structured Systems 


5204 Claremont Oakland, Ca 94618 (415) 547-1567 
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Cromemco e SWTPC ө Lear-Siegler 
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Verbatim ө Perkin Elmer and others 


Fast, off the shelf delivery. 
Call TOLL FREE 800/523-5355 


MARKETLINE SYSTEMS, inc. 
2337 Philmont Ave., Huntingdon Valley, Pa. 19006 
215/947-6670 e 800/523-5355 


Dealer Inquiries Invited 


CONTRACT ^" 
PROGRAMMERS 
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Our clients have immediate short-and 
long-term assignments available for 
experienced programmers in either field -- 
mini/mainframe. Paid weekly; 
full benefits available. 
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Ф Systems Programmer (Mini/ 
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APPLE Il? DISK SOFTWARE 
DATA BASE MANAGER - 
IFO PROGRAM 


The IFO (information File Organizer) can be used for 
many applications such as sales activity, inventory, 
check registers, balance sheets, clientipatient records, 
billing and much more. This can be accomplished eas!- 
ly and quickly without prlor programming knowledge. 

Up to 1000 records with a maximum of 20 headers 
and 10 report formats can be stored ona diskette. Intor- 
mation can be sorted and searched (3 levels). 
Mathematical functions can be performed to 
manipulate the information. Subtotals and totals can 
be calculated on any numeric field. 

Requires 48K and Арр!езой Il on ROM {or Apple Il 
Plus). Accommodates serial/parallel printers. Error pro- 
tection devices provided. Program diskette and insiruc- 
tion manual - $100. 

MAILING LIST PROGRAM - Print labels sorted or searched 
by 6 fields. On-screen editing. Line up routine. $40.00 


Inventory Program — $140 
Payroll Package – $240 (Specify state) 
Apartment Manager — $325 
Professional Time & Billing — $325 
Speed Reading — $100 
Send check/money order to: 
SOFTWARE TECHNOLOGY for 
COMPUTERS (STC) 

P.O. Box 428 
Belmont MA 02178 


or avaliable from your local dealer 


MicroByte Software 


2415-C Gateway Plaza 
Crabtree Blvd, 
Raleigh, North Carolina 27604 


AT LAST! A fully implemented computer based file management system. , . 

Only a few minutes of instruction and you are creating and using your own 

client lists, mailing lists, inventories, bibliographies, vendor lists, and more. 
DEMSA 

Files, lists, or records, with user defined formats, can be created, sorted, 

edited, and printed with сазе. Sub-files van be created out of parts of existing 

files, selecting parts of a record or individual records by a search criterion. 


ALSO available with DBMSSO. . . 
REPORTSU 


Build your own custom defined and formatted reporis and data summaries. 
Print lables with user specified formals that will fit your own forms, 
DBMSS80 and REPORTRO will run under either CP/M or TRSDOS 
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Apple PASCAL utilities: extensions to Apple Pascal, logether with file 
contro! utilities, cross-reference, eic. 

Dead bce CP TERRE $100.00 
Apple PASCAL payroll for 150 employees, Ги! 
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Write or call today for further details on our products. 
Source ID#TCE373 (919) 833-4894 


APPLE. is n trademark uf Арві & omputer © еер. 
THSIXOS i» в trademark of Tandy Corp. 
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(Please don't be misled by my use of the word "com- 
piler.” I have been asked, “Can you write a compiler in 
FORTH that will compile BASIC, Pascal, COBOL...7?" 
The answer is not easy. Defining words can compile 
application-oriented languages, but those languages 
should be FORTH-like in nature. Ordinarily, the 
language being compiled satisfies the syntax of 
FORTH—words separated by spaces. The compilation 
will result in FORTH-interpretable instructions that will 
add to its dictionary of word definitions. 

In keeping with the FORTH philosophy of keeping all 
definitions small, defining-word с ж ей are also 
smal]. This results in compilers (defining words) that are 
simple and specialized, although the range of complexity 
of these compilers can vary greatly. A simple defining 
word such as VARIABLE may accept only one source 
word and produce a single, simple definition in the dic- 
tionary. A more complex defining word such as { : } 
may take several source words and produces a more com- 
plex definition.) 

The remainder of this article concentrates on level II, 
defining new families of words. The scope and usefulness 
of new defining words are discussed using functional 
descriptions and examples. New defining words can be 
created which can later compile application-oriented 
languages. 


Creating Families of Words 
The technique of creating new defining words permits 


TIME: SEQUENCE 1 | SEQUENCE 2 | SEQUENCE 3 
| 
| 
DEFINING-WORD | | 
SOURCE | | 
DEFINITION | | 
| | 
| | 
| | 
Bu | f | ыштоо] | 
COMPILER | | DEFINITION | 
| | 
| | 
| | 
DEFINING WORD EXECUTE | 
DICTIONARY NEW | INPUT 
DEFINITION COMPILER | DATA 
| | 
| | 
| | MEMBER WORD EXECUTE 
| | DICTIONARY NEW 
[ | OEFINITION MEMBER WORD 
| 
| | 
m 
| | OUTPUT | 
| | DATA | 
| | 
FORTH COMPILE A | EXECUTE THE | EXECUTE THE 
EVENT: NEW DEFINING | DEFINING WORD; MEMBER WORD. 
WORD. | COMPILE A NEW | 


MEMBER WORD. 


Figure 3: The order of events governing defining words. The 
first event creates a word that will define a new family of words; 
this family currently has no members. The second event uses 
this new family-defining word to create a new family member, a 
named FORTH word. The third event occurs when any named 
FORTH word belonging to this family is used, 


The | 
Working 
Analyst. 


If you would like to put 
a computer to work 
collecting, organizing, 
and summarizing 
the information 
you need to make 
better decisions, take 
a look at Analyst. 
Analyst is a software 
package designed to let 
you store and analyze 
virtually any information 
involving numbers, dollars, 
dates, and descriptions. Simply 
tell Analyst what kind of informa- 
tion you want to store. Analyst creates a com- 
puterized file for that information. And Analyst 
creates an information entry program for your 
file that asks you for each entry, and checks your 
data for errors. (You can create any number of 
different files.) 

Then tell Analyst what reports you want from 
your data file. There are all sorts of record 
selection and report formatting options, so you 
can design an unlimited variety of reports to 
focus on different aspects of the same data file. 

Analyst is so flexible, you'll find a million 
ways to use it. It is easy to use, so you don't need 
to bea programmer to make 
your computer really 
work for you. If this bit 
of information 
intrigues you, find out 
the rest. You'll like 
what you see. 


Structured Syscerns Group 
ВОСКА? 


Analyst is о part оѓо full line of working software solutions from 
Structured Systems Group, all ready to run on ony CP/M" microcomputer 
system. For more informotion, see your computer retailer, or call us. 


*CP/M is a trademark of Digital Research. 


Structured Systems 


5204 Claremont Oakland, Ca. 94618 (415) 547-1567 
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a user to later create a family of FORTH words that can 
have any number of members. Each member shares some 
family traits but can also have individual characteristics. 
The family members are all the words that have been 
compiled by a defining word. Their common traits are 
specified by the defining word. However, each word in 
the family has individual characteristics that are assigned 
when added to the family. 

For example, the defining word VARIABLE defines a 
family with individual members, each of which has a dif- 
ferent name and value, but all share the same execution 
trait: specifically, the use of the name of any variable 
returns the address of its value. 

It is important to understand that there are three time- 
ordered events related to defining words. These are listed 
in figure 3. These events will be explained using an 
example. 

The compilation of the new words in figure 2 is a se- 
quence 2 event (ie: using a defining word to compile 
another word), When the defining word VARIABLE is 
executed, as in: 


VARIABLE %INTEREST 


the source word %INTEREST is compiled. 
Storing a value into the variable is a sequence 3 event. 


BEGINS 
| DEFINITION 


COMPILED 

AT : defining-word < BUILDS compile - JSime words 
SEQUENCE 

1 


Figure 4: The structure of the source definition of a defining 
word. These source lines create a defining word for a new family 
(sequence 1). Execution of the defining word (sequence 2) 
<BUILDS a dictionary definition for a new family member. 
The contents of that definition is constructed by the compile- 
time words. Executing any family member (sequence 3) DOES> 
(ie: executes) the execution-time words. 


USED AT SEQUENCE 2 


DOES? execution-time words ; 


| 


DEFINITION 


USED AT SEQUENCE 3 


| SOURCE FOR | 


The following words store a 5 into the variable. 


5 9; INTEREST | 


Since VARIABLE is system-supplied, the sequence 1 
event (the compilation of VARIABLE ) occurred when 
the FORTH system was generated. 


« BUILDS and DOES > 

To illustrate a simple sequence 1 event, a definition of 

VARIABLE is presented. 
: VARIABLE «BUILDS 2 АШОТ DOES» ; 
The defining word { : } (colon) is used to compile the 
source definition of VARIABLE . To the word { : }, 
VARIABLE is an ordinary definition (level D, and its 
definition is a sequence 2 event for { : }. VARIABLE isa 
defining word because the special words « BUILDS and 
DOES?» are used. (The < and > characters are part of 
the names of the words; they are used like parentheses to 
indicate that « BUILDS comes before DOES» .) 

As illustrated in figure 4, a defining word specifies both 
the compile-time behavior (sequence 2) and the 
execution-time behavior (sequence 3) of all words com- 
piled by this defining word. The sequence 2 behavior is 
specified by « BUIILDS and any following words up to 
DOES» . The sequence 3 behavior is specified by 
DOES» and any following words up to { ; }. The 
English meaning of «BUILDS is "compiles" and the 
meaning of DOES» is “executes.” 

Figure 5 demonstrates what occurs when VARIABLE is 
executed. The end result of the execution of VARIABLE is 
that a new dictionary definition is created for the word 
%INTEREST . The following describes each step in the 
compilation of %INTEREST : 


1. The execution of VARIABLE causes « BUILDS 
to be executed. « BUILDS reads the next word- 
name after the word VARIABLE from the input 
text stream. (In this example, the next word- 
name is %INTEREST .) 

2. | «BUILDS then adds the head of a new definition 
to the end of the dictionary. Within this head, 
the name field contains the member's word-name 


SEQUENCE 2 ЧЕНЕ % Шет 
| / 
| { 
EXECUTES WORD-NAME 
| / 
EXISTING 
satin) = [oun Г [oer [omar | wom Ган | 
DEFINITION 
/ | 
жа — 
4 \ 
DICTIONARY ‚——— 1 
RESULT ОР BE 
NAME CODE PARAMETER 
FIELD FIELD FIELD 


Figure 5: The result of executing a defining word. The first line is executed, resulting in the compilation of the word-name 


9 INTEREST . The result is a new definition in the dictionary. 
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some new tricks. 


ТРОКІН. 


А unique growth programming language for the TRS-80* 
that combines the best features of an interpreter and a compiler 
all in one functional easy-to-use package. 


Introducing TFORTH from Sirius. 
A new and unique language that cannot 
be simply compared with FORTRAN or 
BASIC. TFORTH serves as an operating 
system, compiler, assembler, interpreter, 
virtual memory, file system, etc. all in 
one. Using concepts like virtual memory 
and stack organization, TFORTH makes 
easy, efficient, structures, re-entrant 
programs a natural consequence. 

TFORTH is a procedural language 
specifying a process rather than a 
desired result. The ability to have the 
language grow in the direction the user 
desires is unusual but excellent for novel 
applications. New data types and new 
processes can become part of the 
language. Due to the modular construc- 
tion, very compact code is produced 
which, even so, executes at speeds be- 
tween machine code speeds and about 
20% typical overhead. Memory re- 
quirements may be “less” than 
assembler coding or other high level 
languages. 

TFORTH provides an excellent 
way to develop new languages, or pro- 
vide simple control of devices including 
video monitors, A to D converters, 
burglar alarms and many other tasks re- 
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quiring monitoring and decision. Many 
words to handle peripherals are part of 
basic TFORTH and others may be add- 
ed easily. Often, substantial hardware 
development can be eliminated by using 
TFORTH to do the major digital logic 
or reduction of data. 

The key to TFORTH's flexibility 
and ease of use lies in its use of a stack 
for parameters and a dictionary for 
WORDS. These WORDS are stated in 
terms of other WORDS already defined 
in the dictionary. To execute a 
"program", the WORD is typed on the 
console and that WORD is executed. 

A rich set of WORDS comes with 
the basic language, providing IF-THEN- 
ELSE, DO LOOPS, BEGIN-END, vir- 
tual memory, any number base (to base 
32) for input or output, a macro 
assembler, re-entrant code, multithread 
dictionary, line editor, excellent math 
package (16 bit integers, Double Preci- 
sion Floating Point math [standard], 
SIN, COS, TAN, SQRT, EXP and 
LOG) and it runs under either 
TRSDOS* or NEWDOS. Assembler can 
be nested with high level in an easy 
fashion. Complicated drivers for new 
devices take only a few lines of TFORTH! 


TFORTH from Sirius comes com- 
plete for the TRS-80* with as little as 
16K of memory and a single Disk Drive 
using either TRS-DOS or NEWDOS. It 
is provided on diskettes and an optional 
Math and Utilities package is available. 

TFORTH (on diskette-specify for 
Standard or 80 Track Drives). . .$129.95 
“ТМ Tandy Corp. 


Among the many supported 
features of TFORTH are: 


Ш A Macro-Assembler 

Ш Line Editor 

Ш Advanced Math Package 
Ш Re-Entrant Code 

Ш Faster 1/0 Operation 

Ш Super Graphics Capabilities 
Ш High-Speed File Handling 


...and much more! 


SIRIUS 
SYSTEMS 


7528 Oak Ridge Highway 
Knoxville, TN 37921 (615) 693-6583 
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( %INTEREST ), and the code field contains a 
pointer to the instructions that will be executed 
when %INTEREST is executed (during sequence 
3). 

3. The two words { 2 АШОТ } are executed next. 
These will reserve 2 bytes of dictionary space for 
the value of the variable. This space is in the 
parameter field of the dictionary definition. 

4. Finally, DOES» terminates the compilation of 
%INTEREST and links the code field of 
%INTEREST to the execution-time part of 
VARIABLE . 


When %INTEREST is executed (sequence 3), DOES> 
is executed, followed by the FORTH words between 
DOES> and the end of the definition. (In this example, 
there are no words following DOES> ; the word EXIT is 
a routine left by the end-of-definition word { ; }.) 
DOES> returns the memory address of the parameter 
field within the dictionary definition of %INTEREST . 
Since the parameter field of a word defined by 
VARIABLE contains only the value of that word, execu- 
tion of the word %INTEREST returns the address of its 
value, which is then pushed onto the parameter stack. 
(That is, in fact, the execution-time behavior of a FORTH 
variable.) 

Figure 6 shows an example of the execution of 
%INTEREST . 

[The above definition and usage of the word 
VARIABLE are valid for existing FORTHs. However, the 
definition of VARIABLE supplied with most FORTHs re- 


64K MEMORY 


FOR THE 


HEATHKIT H8' 
COMPUTER 


Assembled Kit. 
$750 


$650 
615 525 
480 400 
345 275 


Memory Expansion Kit - 16K $125 
PC Board Only - With Documentation $ 50 


714/830-2092 


*HEATHKIT and H8 are Registered Trademarks of the Heath Co. 


$2 — TRIONYX 
= ELECTRONICS 


BOX 5131-C, SANTA ANA, CA 92704 
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16K 


Phone for Free Brochure 
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quires the initial value of the variable before the word 
VARIABLE (eg: { 5 VARIABLE %INTEREST } } 
This definition of VARIABLE is: 
{: VARIABLE «BUILDS , 
WW] 

The previous example demonstrated the following 
principles: 


DOES» ў } 


€ Sequence 1: the definition of a defining word 
specifies both the compile-time behavior 
and execution-time behavior of all words 
belonging to the family of the defining 
word (ie: all words created using the defin- 
ing word). 

€ Sequence 2: the execution of a defining word 
causes the compilation of the word-name(s) 
that follow. This creates a new dictionary 


{SEQUENCE 3} 5 % INTEREST ! 


5 PUSHEO ONTO THE STACK = 


executes { poes> ] 

WITHIN Í VARIABLE } . 

THIS PUSHES THE ADDRESS 

OF THE VALUE ONTO THE STACK 


STORES THE VALUE 5 INTO 
THE ADDRESS RETURNED 
Bv [ % INTEREST ) 


Figure 6: The execution of a family member word. The value 5 is 
stored in the variable %INTEREST . 


Main/Frames .... $200 
Main/Frames. Е 9200 


« 14 Basic Models Available 
• Assembled & Tested 
* Power Supply: 
Ву@15А, + 16v@3A 
• 15 5101 Motherboard 
(Connectors optional) 
* Cord cage & guides 
s Fan, line cord, fuse, power 
& reset swilches, EMI tiller — | 
* BV@I0A, + 16v@10A | ат "m 
option on some models ` il ented 
MainFrame 


| B" Floppy MainFrame 
(includes power for 


drives and mainiftrames) 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 


INTEGRAND 


8474 Ave. 296 * Visalia, CA 93277 * (209) 733-9288 
We accept BankAmericard/Viso and MasterCharge 
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280 Source Code 8086 Object Code 


86-DOS™ 8086 OPERATING SYSTEM - 595 


1. Read Z80 source code file written in CP/M* 
format and convertto 86-DOS format. 


2. Translator program translates Z80 source code to 8086 source code. 


3. Resident assembler assembles the translated 8086 source code to 8086 
object code. 


4. Minor hand correction and optimization. 


(A recent 19K 280 program translation took us about four hours to fix up. 
Even without optimization, it ran twice as fast as the original!) 


86-DOS™ 


This operating system is the first complete 
package of resident software for the 8086 offered 
in the general marketplace. 86-DOS provides a 
high-level interface between the program and its 
hardware environment, with functions such as 
console МО of characters and strings, and 
random and sequential reading and writing of 
named disk files. 

A multi-level hierarchy, made possible by the 
hardware address relocation inherent in the 8086, 
allows programs to run other programs. Complete 


error trapping of otherwise "fatal" errors (e.g. - 
disk hard errors) is possible allowing a running 
program to remain in control or to transfer control 
to a high level in the hierarchy. 

The package includes an 8086 resident as- 
sembier, a Z80 to 8086 source code translator, a 
utility to read files written in CP/M format and 
convert them to 86-DOS format, a line editor, and 
disk maintenance utilities. Price (registered SCP 
CPU owners) - $95. Others - $195. 


THE REMAINING 51290 BUYS OUR 8 MHZ. 16-BIT 
8086 2-CARD CPU SET TO RUN IT ON 


Also requires S-100 mainframe, 8-bit or 16-bit 
static memory (yours or ours), disk subsystem. 


Seattle Computer Products, lnc. 


1114 Industry Drive, Seattle, WA. 98188 
(206) 575-1830 


BYTE August 1980 


* CP/M is a registered trademark of Digital Research Corp. 
Circle 119 on inquiry card. 


173 


BUSINESS - PROFESSIONAL - GAME - 
SOFTWARE FOR APPLE AND TRS-80 


[JHOME FINANCE PAK 1: Complete package $49.95 Apple, TRS-80 
CI BUDGET: Tha авыл сі a comprehensive home finence system. Allows user to dafina up to 20 budget 


items, Actual ахти input em ba by keyboard ог by automatic reading of СНЕСКВООК H files. Costs ate 
automatically sorted and compered with budget, BUDGET produces both monthly octual/bodgat/verisnce 
port and в year-to-date by month summary of actu coiis. Calor graphics display of expenses. . 524.95 


CICHECKBOOKX 1: This extensive program keeps compilata records of sath check/deposit. Unique check 
antry syst alows utar Co ИП up comman check рограва and recipient categories. Upon entry yov wiect 
{rom this pre-detinad marwa tu minimize keying in о lot 01 data. Unique names сап also be stored for com- 


letenets. Нвп!д serani ta chech files. Check register di тої for assa of review. 40 column print- 
Ж Up to 100 chicks per month storage, Files ЫКЫ BUDGET program $19.95 


LISAVINGS: — Allaws wear to keep trick of daposits/withdrevels for up to 10 savings accounts. Complete 
records shown vie serran ar 40 column printer,.,.. агага о c HERI rae. $14.95 


CICREDIT CARD: Keep contro! of your cards with this program. Organizes, stores and displays purchases, 
payments and senica charges. Serean et 4D column printer display. Up to 10 separate cards $14.95 


СОТНЕ UNIVERSAL COMPUTING MACHINE: $39.95 Apple, TRS-80 


A user programmable computing system riructured around в 20 row x 20 column table. Usar defines cow 
and coleman names and equations forming è unique computing machine. Table alamants can be multiplied, 
divided, subtracted or added to any athar element. User can dafine repeated functions common to а row oF 
column greatly simplifying table затор. Hundreds of unique computing machines can be defined, uted, stored 
and recalled, with or without old data, for later use. Excellent for sales lorecasts, engineering desiyn analysis, 
budgets, inventory lists, income stetements, production planning, project cost ertimates-in shart for any 
planning, anslysis or reporting problem thet can he colved with a table. Unique curser commends allow you 
to move 10 any element, change its value sad immediately cee the effect on other table values. Entire table 
can be printed by machine pages (user-defined 3-5 columns) on а 40 column printer. Transform your com: 
puter into a UNIVERSAL COMPUTING MACHINE, 


[ico LOR CALENDAR: HIRES color graphics display of your personal calendas. Automatic 
multipla entry af repetitive sventa. Review at a glance important dates, sppoiniments, anniversaries, birth- 
days, action dete, etc. сум a G your period, Graphic calendar mocks dates. Printer ond scream display а 
summary report by month of yous full text describing esch day's action item ar avant Ideal for anyone with 
в busy calendar... (Appie Only) $19.85 


LIBUSINESS SOFTWARE SERIES: Entire package $199.95 Apple, TRS-80 


[]MICROACCOUNTANT: Tha ideal system [or the smat cash business. Based on classic T-eccounts and 
double-entry hcokkeeping, this efficient program records und producss raports on account balances, general 
tedger journal, revenue and expenses. Screen nr 40 column printer reports. Handles up to 500 journal 
antrss per period, ug to 100 accounts. Instructions include a short primer in Financial Accounting $49.95 


D)UNWERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and SAVE TIME far the 
игш bubinessman who must periodically Analyze, Plan and Estimate. The program wis croated using our 
Univeral Computing Machine aad it и pragrammad to provide the following planning and lorecasting tools. 

CASH FLOW ANALYSIS PROFORMA BALANCE SHEET — SOURCE AND USE OF FUNDS 
PROFORMA PROFIT & LOSS SALES FORECASTER JOB COST ESTIMATOR " 


Prica, including documentation end a сору of tha base program. Universal Computing Machine... . . $89.95 


(CMNVOIGE: Throw awsy your pens. Use the ELECTRONIC INVOICE facsimile displayed on your CRT. 
Tha program prompts and ly iil in the dats, Includes 3 addeum fields (yours, Gili to and Ship to), Invoice 
№., Account No., Order Mo., Salesman, Terms, Ship Code, FOG Pt. and Oste. Up to 10 items per sheet with 
these desecipiions: item No., No. of units, Unit Price, Product Собе, Product Description, Total Dollar 
amount par item and invoice 1021 doller emaunt. Generates, st your option, hard copy invoices, shipping 
memos, теор labais, eudit copies and dist updetes to master A/A files. (ВК) $40.05 


CISUSINESS CHECK REGISTER: Expandad version of the Checkbook (1 program. Handles up ta 500 checks 
per month with complete recucd keeping. (48K $29.95 


[BUSINESS BUDGET: Аз describad above and companion program 10 Business Chech Reaiter. Hendtes 
800 transactions per month, ug 10 20 cort categacias, Accesses BCR fides for actual costs, (48K) .,.$28.95 


CIELECTRICAL ENGINEERING SERIES: Both programs $159.95 Apple 


(LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic circuits before you build 
them. CMOS, TTL, or whatever, if it’s digital logie, thus program сеп handje it. The program is en inter 
active, menu driven, full-fledged logic simulator capable of simulating the bit-time by bit-time response of a 
logic network to uter-specified input pattern. It will handle up to 1000 gates, including NANOS, NOAS, IN- 
vertens, FLIP-FLOPS, SHIFT REGISTERS, COUNTERS and user-defined MACROS. Up to 40 user-defined, 
randoin, ot binary input patterns, Simulation results displayed on CRT or printer. Accepts network des- 
eriptiont trom keyboard or Мот LOGIC DESIGNER for simulation. Specity 1000 gate version (48K re- 
quired) or 500 gata version (32K required] „ии seen rh mnm enn $89.95 

(JLOGIC DESIGNER: Interactiva HI-RES Graphics program for designing digital logic systems. А manu 
driven series of keyboard commands allows you ta draw directly on the screen up 10 15 different gate types, 
including 1D gate shapa patterns supplied with the program and 5 ceterved for user specification. Standard 
patterns supplied are NANO, NOR, INVERTER, EX-OR, T-FLOP, JK-FLOP, O-FLOP, RS-FLOP, 4 Ви 
COUNTER sad N-BIT SHIFT REGISTER. User interconnects gates just as you would normally draw using 
line grephics commands, Herwork descriptions for LOGIC SIMULATOR generated simultaneously with the 
CRT direm being drewn. Drawing iè done in pages of up to 20 pates. Up to 50 pages (10 pui ditc) can һе 
drawn, saved and гесине, Spacify 1000 gate (48K) or 500 gate (92K) system, ............. $8995 


L] MATHEMATICS SERIES: Complete Package $49.95 Apple only 


[NUMERICAL ANALYSIS: HI-RES 2-Dimantiensl plot of any function, Automatic scaling. At your option, 
the program will plot the function, plat the INTEGRAL, plot the OERIVATIVE, determine the ROOTS, 
find tha MAXIMA and MINIMA and list the INTEGRAL VALUE, Fo: 16K $19.95 


Cimatarx: А рент! purpas, menu driven program fot determining the INVERSE and DETERMINANT of 
any matrix, к well as tha SOLUTION to any sot of SIMULTANEOUS LINEAR EQUATIONS. Oisk 1/0 for 
data save, Spacify 55 eqn, sat (48K) of 35 ann, (32K) 


[Г] 3-6 SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS by creating HI-RES 
PLOTS of J-dimencional yurfaces from eny 3-variable equation. Disc save and recall routines lor plots. Mena 
филин to vary surface pwameters. Demos include BLACK HOLE gravitational curvature equations, . 519,95 


O ACTION ADVENTURE GAMES SERIES: Entire series $29.95 Apple only 


[]RED BARON: Can you озу the REO BARON? This fast action game sinulaiss à machine-gun OOG- 
FIGHT bateamn your WORLO WAR | B!-PLANE and the barons. You can LOOP, OIVE, BANK ar CLIMB 
in xay dne of B directions - and so caa the BARON, io HI-RES картпї..,........ .......... $14.85 


[]BATTLE OF MIDWAY: You nra i command af tha U.S.S. HORNETS’ OIVE-BOMBER squadron. Your 
tergels ate the Aircraft. саня, Akagi, Soryu and Kaga. You musi fly your way through ZEROS and АА 
FIRE to make your Qi VE-BOMB гип. In HI-RES graphics siss sasa ооа акене ен $14.85 


Clsus ATTACK: 105 Apni, 1943. The enemy convoy is headed for the CORAL SEA, Your sub, the 
MORAY, has just sighted the CARRIERS end BATTLESHIPS. Ёзгү pickings, But watch out for the DE- 
STAG YEAS - thay‘ta fast and desdiy. іп HI-AES graphics $14.05 


(Г FREE CATALOG - AM programs sci supplied in disc end гип on Apple It w/Dix: & Apphioft ROM Cad & 
TRS-HU Level И and require 32K RAM unless otherwise noted. Detailed instructions included, Orders 
shipped within 2 days. Card users include card number. Add 51,50 parue and handling with each order, 

Calilornia residents add GHH sales tox, Make checks payahle то: 


ae 
аан SPECTRUM SOFTWARE 


ОЕАРЕЯ INQUIRIES Р.О. ВОХ 2084 - 142 CARLOW, SUNNYVALE, CA 94087 
INVITED FOR PHONE ORDERS — 408-238-4367 
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definition and adds a new member word to 
the family of the given defining word. It 
also extends FORTH because another user- 
defined procedure is added to the language. 
€ Sequence 3: the execution of a member word 
causes the execution of the execution-time 
words within the defining word that 
created the member word. 


To illustrate the versatility of defining words, examples 
of new defining words follow. These examples present 
the creation of new data structures, control structures, 
and software tools. 


Creating a String-Handling Defining Word 

To show how defining words can create data struc- 
tures, a one-dimensional array of 8-bit values will be 
created. A defining word named STRING will be con- 
structed. After STRING has been compiled, any number 
of strings may be created; each can have a different name 
and size. Before the definition for STRING is shown, an 
example will first be used to describe how STRING will 
be used. 

To create a string 5 bytes long with the name BEANS , 
the following words would be used ( BEANS is the name 
of the string, not the value put into the string): 


5 STRING BEANS 


This is a sequence 2 event that will create a dictionary 
definition for BEANS ; this definition will contain 5 
bytes of data space for the value of the string. 

To fetch or store a character in BEANS , a subscript 
will be passed to BEANS . BEANS will return the ad- 
dress of the subscripted byte. For example, the words 


3 BEANS CQ 


would fetch character number 3 from BEANS . This is a 
sequence 3 event because it is a normal use of a word 
defined by STRING . The subscript precedes BEANS 
because FORTH prefers to pass data values on a stack. 

The definition of STRING can now be written as 
shown in listing 1. This definition is similar to that of 
VARIABLE . 

The parameter for ALLOT is omitted in this definition; 
the string size declaration at sequence 2 will supply the 
size parameter for ALLOT . (The word ALLOT looks for 
the number of bytes to be reserved to already be on the 
stack; this is why the string size precedes the word 
STRING when the string variable BEANS is defined.) 

Following DOES > is the word + . This will add the 
address of the start of the string (supplied by DOES» ) 
to the subscript (supplied to BEANS at sequence 3). 
Figure 7 illustrates how this works. 


Listing 1: A user-defined defining word. The word STRING , 
once defined, can be used to define new FORTH words with 
unique properties. 


used at sequence 2 used at sequence 3 
( defined at ) 
( sequence | ) 


‘STRING «BUILDS АШОТ DOES> +; 
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NEW FROM LOBO: 


NOW! ALL DRIVES M 
COMPATIBLE WITH 
MODEL II 


An Entire Family of Disk Drives for 
APPLE, TRS-80*, and S-100 Computers 


Only LOBO DRIVES offers you an entire family of 
fully-compatible disk drives to select from. 
Whatever computer you're using, APPLE, TRS-80, 
or S-100, you can add a LOBO drive now, with the 
peace-of-mind of knowing there's a whole family of 
drives available when you're ready to expand. 


And every drive you order comes complete with 
chassis and high reliability power supply. Each 
drive is 10096 calibrated, burned-in, and 
performance tested on either an APPLE, TRS-80, 
or S-100 computer before it's shipped. We are so 
proud of our drives... our quality, reliability, and 
performance, that we back-up every drive with a 
one year, 10096 parts/labor warranty. 


400 SERIES FLOPPY DISK DRIVES 


Meet our low-cost 5.25-inch 
mini drive that records data 
in either hard or soft 
sectored format. It is 
available in single or double 
density configurations, with a total storage 
capacity of 220K bytes. 


800/801 SERIES FLOPPY DISK DRIVES 


Here is our dual 8-inch 
Floppy disk memory unit. It 
records and retrieves data 
on standard 8-inch 
diskettes to provide 800K 
bytes of data storage unformatted, or 512K bytes 


OD 


Orives 


INTERNATIONAL 


935 Camino Del Sur 
Goleta, California 93017 
(805) 685-4546 


"CAN YOU REALLY AFFORD 
TO PAY LESS?" 


in IBM format per drive. It is also available with 
double-sided, double-density capabilities, for a 
maximum storage capacity of 1.6 Megabytes. 


7000 SERIES HARD DISK DRIVES 


The latest member of our 
drive family, the Series 
7000 is an 8-inch, 10 Mega- 
byte Winchester Technology, 
hard disk drive. It is fully 
hardware/software compatible and comes 
complete with disk controller. Now you can have 
the convenience, speed, reliability, and all the 
Storage capacity you need. 


Call or write for the complete LOBO DRIVES story. 
Find out just how competitively priced a quality 
drive can be. 


Quantity discounts available ~ 
Dealer inquiries invited. 


зачала 
| pe | want to know more about LOBO Drives | 
and what they can do. Send me information on: 
| OTRS-80 DAPPLE 05-100 | 
| CJ 5 1/4-in. Floppy drive О 8-in. Winchester hard | 
disk, 10 Mbyte drive 
| [1 8-in. Floppy drive О Double density | 
Single sided expansion interface | 
| Double sided 
E | 
| Company —— CE | 
| Address __ | 
City Sete. Zip | 
| Phone No. 
| lf dealer, provide resale na. | 
= 


it TRS-BO № а registered trademark ot Radio Shack, a Tandy Company 


When STRING is executed (sequence 2), it builds a dic- 
tionary definition for BEANS , which is allotted 5 bytes 
of data space. When BEANS is executed (sequence 3), it 
does the addition of the subscript on top of the stack to 
the address of the first character within BEANS . 

The following examples show how BEANS could be 
used in a FORTH program. The word STUFF-BEANS 
will store the American Standard Code for Information 


Listing 2: Using a FORTH word created by a user-defined defin- 
ing word. The 5-character string variable BEANS was previous- 
ly defined with the FORTH statement { 5 STRING BEANS }. 
Now the word BEANS can be used like any other word in 
FORTH. In listing 2a, the five characters of BEANS are filled 
with the letters A thru E. In listing 2b, the characters are printed 
out. Listing 2с gives the results of executing the words defined in 
listings 2a and 2b. (The underline denotes user input followed 
by a carriage return; the computer output, not underlined, 
follows.) 


: STUFF-BEANS 5 0 DO 
165 + 


( for all of 'BEANS' ) 

( add 65 decimal to ) 

( do-loop index, yielding } 
(a) ( an ASCII character ) 


I BEANS C! ( store character in the ) 
( T th byte of ‘BEANS’ ) 
LOOP 
'SPILL-BEANS 5 0 DO ( for all of 'BEANS' ) 
I BEANS CQ) ( fetch the ‘Г th character } 
(b) EMIT ( print it ) 
LOOP SPACE  ( print an extra space ) 


(c) 
STUFF-BEANS OK 
SPILL-BEANS ABCDE OK 


Ez FOR | 


SEQUENCE 2 5 те 
| 
| 
EXECUTES 
EXISTING 
DICTIONARY 
DEFINITION 
f 
is ee 
y 
DICTIONARY 
RESULT OF 
SEQUENCE 2 
NAME 
FIELD 
| 
EXECUTES 
1 
| 
{SEQUENCE 3) 3 BEANS 


5 BYTES 
CODE PARAMETER 
FIELD FIELD 


Interchange (ASCII) characters A thru E in the string 
variable BEANS . (See listing 2a.) The word SPILL- 
BEANS will print the characters in BEANS on the user's 
terminal. (See listing 2b.) Using these words would pro- 
duce the results shown in listing 2c. 

In a similar way, multidimensional-array defining 
words may be defined; the size of each element can be 
any number of bytes. 

Since the execution-time function of all family 
members is specified only once in the definition of the 
family's defining word, programming time is reduced, 
memory space is saved, and readability is improved. By 
changing the definition of the defining word and recom- 
piling the FORTH words using it, the capabilities of every 
member word are changed. This can be done so that the 
use of all member words in a user's program is the same. 

To illustrate the power of this technique, several varia- 
tions on STRING will be presented. 


Variations on the Defining Word STRING 

The original version of STRING did not initialize the 
contents of the array when it created member arrays. The 
following version will store blanks in a string when it is 
created (at sequence 2). It is convenient to first define a 
word which allocates and blanks dictionary space. The 
definition of BLANK&ALLOT is a sequence 2 event. (See 
listing 3a.) 

Next, we create a new version of STRING that is the 
same as the original, except that BLANK&ALLOT is 
substituted for ALLOT . (See listing 3b.) (The redefini- 
tion of STRING is a sequence 1 event.) This version is 
used exactly like the original, but initialized strings are 
created automatically. 

Another variation of STRING checks if a subscript ex- 
ceeds the string size when member strings are executed 
(at sequence 3). If the subscript is less than the string size, 
the result is the same as before; but, if the subscript is 
negative or greater than the string size, an error message 


BEANS 
/ 
/ 


f 
WORD-NAME 


| / 
t 4 
7 1 


\ 
жааш 


\ 
\ 


Figure 7: The creation and use of a character array. The defining word STRING is executed, causing the compilation of a dictionary 
definition for BEANS containing 5 bytes of data space. When BEANS is executed (last line), the DOES> part of the definition of 
STRING adds the address of the parameter field of BEANS to the subscript (which is 3), returning the address of the desired character 


within BEANS . 
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Listing 3: А more sophisticated definition of STRING . The 
word BLANK&ALLOT (shown in listing 3a) allocates space for 
and assigns blanks to a newly defined string. The new definition 
of STRING (shown in listing 3b) uses BLANK&ALLOT to blank 
out a string when it is created. 


: BLANK&ALLOT 
HERE ( get the address of the ) 
( start of the string ) 
(a) OVER BLANK ( store blanks in the string ) 
ALLOT ( allocate space for the array } 
: STRING «BUILDS BLANK&ALLOT  ( used at sequence 2 ) 


(b) DOES» 4 


^ 
t 


( used at sequence 3 ) 


Listing 4: Another definition of STRING . This definition stores 
the size of the string variable when the variable is created and 
checks for a correct subscript when a character within the string 
variable is referenced. 


: STRING 
( used at sequence 2: ) 
«BUILDS DUP , ( store string size in ) 


( member's parameter lieid ) 


ALLOT ( allocate string space ) 
( used at sequence 3: ) 
DOES»  2DUP ( duplicate both the subscript ) 
{ & parameter field address ) 
@ U« IF ( if the subscript is less ) 
( than the string size ) 
+ ( add subscript to address ) 
2+ ( step over the string size ) 
( stored in the lirst 2 bytes ) 
ELSE ( otherwise the subscript ) 


( is too large or negative ) 
. " RANGE ERROR" ( print error message } 
OVER . ё . ( print string size and ) 
( and bad subscript ) 
2+ ( leave address of first byte, ) 
( a “safe” address } 
THEN 


is produced and the illegal subscript is printed. The string 
size must be stored in the dictionary definition of member 
strings when they are compiled (at sequence 2) so that the 
range check can be made when they are executed (at se- 
quence 3). 

A new definition of STRING (a sequence 1 event) that 
does the subscript checking defined previously is given in 
listing 4. 

The range check slows the execution of every reference 
to a member string, but such checking may be useful dur- 
ing program development. Since this version and the 
original version defining STRING are used exactly the 
same, it is possible to compile this definition of STRING 
while debugging (then compile all references to it or its 
member strings). After the program has been debugged, 
the original version can be compiled (followed by the 
compilation of all references to it or its members), and the 
program will run faster. 

The next version of STRING allows very large strings 
to be created and used. 


— 
aan 
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CP/M^ SOFTWARE TOOLS 


NEW ED-80 TEXT EDITOR 


ED-80 offers a refreshing new approach for the creation and editing af program and data 
files conversationally—and it saves you money. Its powerful editing capabilities will satisfy 
the mast demanding professional — yet it can still be used by the inexperienced beginner. 
Look at These Outstanding Features: 


FULL SCREEN window displays with forward and backward scrolling for edit- 
ing your data в page-st-s-time, rather than line-by-line. 

Provides you with all the faatures found on the large mainframe and minicom- 
puter editors, such as IBM, LIMIVAC, СОС. and DEC. 

Commands include forward or backward LOCATE, CHANGE, and FIND; and 
INSERT, DELETE, REPLACE, APPEND, SAVE, PRINT, WINDOW, MACRO, 
TABSET, SCALE, DUMP, and others. 


Compatible with existing CP/M edit and text formatted filas, with CBASIC, and 
with Microsoft's MBASIC, FORTRAN, COBOL, and ASSEM IBLER. 


CHANGE commands aliw you to maka conditionat changes and to use vari- 
abie tangth strings. 

Designed lor CP/M and С operating systems, including LIFEBOAT, 
CDOS, IMDOS, DOS-A, ADOS, 


GET and PUT commands for riis AER moving, duplicating, and merging 


your edit files on the same or dierent diska 

Provides you with fast memory-to-memory COPY commands, and an inter- 

mediata buffer for copying lines over-and-over, 

Saves your last LOCATE, CHANGE, FIND, and APPEND command for essy 

reé-axecution. 

Simple line-oriented commands for character string editing. 

peris to prevent catastrophic user errors that result in the loss of your 
i i 


INLINE command ior your character-orianted editing. 
Designed fer today's CRT's, video monitors, and taletypewriter terminals, 


Thoroughly field tested and documented with a comprehensive User's Manual 
and self-instructional tutorial. 


And remember — in today's Interactive programming environment — your most impor- 
tant software tool is your text editor. ED-BO is already working In industry, government, 
universibes, and in personal computing to significantly cut program development time 
and to reduce high labor costs. Why not let ED-BO begin solving your text editing prob. 
lems today? ED-BO is pr: copyright and furnished under a paid-up license lor 
use on a single computer system. Single Density Diskette and Manual: $99.00, or the 
Manual alone: $20.00 (credited with purchase of the Diskette}. Specity Disk make/model, 
5" or 8", hard or soft sectored. ORDER NOW and we'll pay the postage! 


SOFTWARE DEVELOPMENT & TRAINING, INC. 
Post Office Box 4511 Huntsville, Alabama 35802 


Dealer Inquiries Welcomed 
® CP/M is a trademark of Digital Research 


The 2nd 


Generation... 
It’s all that it’s 
Cracked up to be. 


MEASUREMENT 


systems & controls 
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Virtual Strings in FORTH 

If the maximum string size exceeds the amount of pro- 
grammable memory in the computer, the only solution is 
to write your program using virtual memory manage- 
ment. This means that data stored on disk or tape is con- 
sidered part of the memory of the computer, and that all 
operations working on these data take care of reading 
and writing data between main memory and the magnetic 
storage device. 

Using virtual memory management, a program can 
operate on a string array that is larger than main 
memory; pieces of the string can be read into memory 
and written back to disk or tape when required. And, 
although this technique will slow the execution rate of a 
program using it, it may be the only way to get a problem 
solved—and better a slow solution than none at all. 

(It is more common to need to manipulate large arrays 
of numbers rather than strings. Still, the same technique 
described here can be applied to numeric or any other 
kind of array.) 

With most traditional languages, it would be necessary 
to rewrite the user program so that all array references 
would call some function that could perform the disk 
read operations. Execution time could be decreased if fre- 
quently referenced array elements were kept in memory 
as much as possible. Therefore, it would help if our 
virtual-memory-array program could keep track of what 
data is in memory as the program executes. 

To show the difficulty of implementing this technique 


in traditional languages, a FORTRAN example will be 
used. In standard FORTRAN, the statement: 


ARRAY (5,7,2) = АК1{1,2) + AR2(10,20,30) 
is equivalent to the FORTH words: 


12 АК1 @ 10 20 30 AR2 @ T 
572 ARRAY | 


In either FORTRAN or FORTH, if the arrays could not 
fit into memory and were instead on disk, the array 
references would have to be changed so that some addi- 
tional procedures read and wrote selected pieces of data 
between disk and memory. But in FORTRAN, the entire 
source program would have to be changed. (In FORTH, 
the body of the program would remain the same; only the 
appropriate defining word would be changed.) 

The following might be the simplest modification 
possible in standard FORTRAN to do the previous state- 
ment using virtual memory management of the arrays: 


TEMP = FETCH2(AR1(1,1), 1,2) +FETCH3(AR2(1,1,1), 
10,20,30) 
CALL STORE3(ARRAY(1,1,1), 5,7,2, TEMP) 


The functions FETCH2 and FETCH3 are user-written 
procedures to read the referenced array elements. The 
subroutine STORE3 is a user-written procedure to write a 
given value into an assigned array element. If a large pro- 
gram using many normal array references had to be 
changed to use FETCH and STORE calls, a lot of work 
would be required. 

FORTH's separation of control between defining 
words and their members permits the necessary changes 
to be made in the definition of the defining word; in this 
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GENERAL LEDGER 
PAYROLL 
ACCOUNTS RECEIVABLE & PAYABLE 


Flexible and sophisticated business software that is 
among the highest quality on the market. Originally 
developed by OSBORNE & ASSOCIATES and rapidly becom- 
ing a standard. Our service is support. We will send you 
these programs with the proper ¥O and CRT specific 
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business and leave the programming to us. Include hard- 
ware description with order. 
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(SEQUENCE 3) subscript BEANS 
START BLOCK # START 
BUFFER 
ADDRESS 
subscript 
1024 
subscript 
MOD 1024 


MEMORY 
BUFFER 


Figure 8: Accessing a virtual array. The data for a large array is 
kept on a disk. When a byte is referenced, BEANS is executed. 
One block containing the byte is read into a memory buffer (if it 
is not already present). Finally, the memory address of the 
referenced byte is returned by BEANS . 
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way, the program that uses the arrays does not have to be 
changed. 

Furthermore, FORTH's virtual memory facility for 
disk reading and writing automatically keeps track of 
what data has been read into memory and tries to keep 
frequently referenced sections in memory. 

Figure 8 illustrates how the array will be read in blocks 
of 1024 bytes into memory buffers. The new definition 
for the defining word STRING is given in listing 5. 


Adding New Control Structures 
with Defining Words 

The next example illustrates the use of defining words 
to add control structures to the FORTH compiler. 
FORTH supplies ( IF ... ELSE ... THEN ) compiler 
structures and also loop structures like { DO ... 

LOOP },{ BEGIN ... UNTIL }, and ( BEGIN 
... WHILE ... REPEAT } loops. 

In this example, we will create a case (choose one of n 
alternatives) selection mechanism. À case number will 
designate one of several words to be executed. Figure 9 
presents how a case statement selects one of several pro- 
cedures for execution. No matter which one is chosen, ex- 
ecution continues with one common procedure that 
follows the case structure. 

The new defining word will be named { CASE: } 
and can be used similarly to ( : }, as the following 


Listing 5: Another definition of STRING . This definition 
creates a virtual string array that stores the string on disk and 
reads it into main memory when necessary. With this definition 
of STRING , it is possible to manipulate a string that is larger 
than main memory without changing the program that uses the 
long string. The disk operations are transparent—that is, the 
programmer does not know he is using the disk except for 
response time. 


: STRING 

( used at sequence 2 ) 

«BUILDS NEXT-BLOCKJ/( get the next available ) 

( disk block # ) 
" ( store it in the member's ) 

( parameter field ) 
( reserve disk space for ) 
( the array ) 


DISK-ALLOT 


( used al sequence 3 ) 
DOES» @ 
SWAP 


( get start-block # ) 

( subscript on top, ) 

{ start-block # beneath ) 
1024 УМОР { divide subscript by ) 

( # bytes in a disk block; } 

( the quotient is the block ) 
( index within the array; } 

( the remainder is the byte ) 
( index within the block ) 


ROT + ( add start-block # to the } 
( block index ) 
BLOCK ( call the FORTH virtual ) 


( disk manager to read the } 
( referenced block; ) 
( if it is already in memory ) 
( no read is performed ) 

+ ( add the byte index to the ) 
( memory address of the ) 
( buffer where the biock is ) 
( located, the result is ) 
( a memory address ol the ) 
( byte apecilied by the ) 
( subscript before BEANS ) 


CompuPro S-100 Motherboards: 
Designed їс for the Future, 


AVAILABLE NOW 


You won't have to throw away these motherboards when you upgrade your system — zh. your system — they are specifically designed to 
handle the new generation of 5 to 10 MHz CPUs coming on line, as well as present day 2 and 4 MHz systems. Faraday shielding between all bus 
signal lines minimizes crosstalk; additionally, when signal lines cross each other on opposite sides of the board, they do so at a 90 degree angle to 
minimize any chance of stray coupling. You'd expect the company that pioneered active termination to include true active termination, but we've 
gone one step better by splitting the termination load between each end of every bus line. And you won't have to junk your present computer box 
with our new motherboards — all sizes fit Godbout, Vector, imsai, TEI, and similar enclosures. 

These high-performance motherboards are available in "unkit" form (edge connectors and termination resistors pre-soldered in 
place for easy assembly), or fully assembled and ready to go. 


#CK-024 20 slot motherboard with edge connectors — unkit $174, assm $214 
*CK-025 12 slot motherboard with edge connectors — unkit $129, assm $169 
#СК-026 6 slot motherboard with edge connectors — unkit $89, assm $129 


SSS Se [p] mme E EE o pie Ree Wa Deom pots ome oot genes [oon De B aid orn pete See [ЕЗ РЕ dor Fern ДУРЫ Sma awe 
i NOTE: Most CompuPro boards are available in unkit form (sockets, bypass caps pre-soldered in басе), assembled, or В 
i qualified under the Certified System Component (CSC) high-reliability program (200 hour burnin, more). CSC memory Ё 

boards run at 8 MHz, are | aranteed to run with 6 6 MHz Z-80s, and draw even less less power t than s standard models. 8 


CAREFUL . .. NOT ALL S-100 CPU BOARDS ARE CREATED EQUAL! 


You'll appreciate the extras that go into our CPU boards; take IEEE spec compatibility, for example. While others may claim compatibility, we meet all timing specs — and 
we'll be glad to send you timing diagrams for our CPUs to prove it (just include an SASE). You don't have to compromise on another "me-too" board . . . choose CompuPro. 


THE ENHANCED/ADVANCED Z-80A S-100 CPU BOARD NEW! S-100 DUAL PROCESSOR CPU BOARD 


Superior design in an IEEE-compatible board gives the power for future expansion as well as | The Dual Processor Board is here... and CPU boards will never be the same again. 8088 
system flexibility, Includes all standard 2-80А features along with power on jump/clear, on- CPU gives true 16 bit power with a standard B bit 5-100 bus; an 8085 gives compatibility with 
board fully maskable interrupts for interrupt-driven systems, selectable automatic wait state CP/M and 8080 software. Accesses up to 16 megabytes of memory, meets all IEEE 5-100 bus 
insertion, provision for adding up to 8K of on-board EPROM, 4 MHz operation, and IEEE specifications, runs 8085 and 8086 code in your existing mainframe as well as Microsoft 8086 
compatible 16/24 bit eid addressing. $225 unkit, $295 assm, $395 CSC. BASIC and Sorcim PASCAL/M'", runs at 5 MHz for speed as well as power, and 15 built to the 


same stringent standards that have established our leadership їп 5-100 bus components. tn- 
THE COMPUPRO "RAM" SERIES OF STATIC MEMORY 


troductory prices: $385 unkit, $495 assm, $595 CSC. 
audi н nm wes 8085 sin ocessor version of Introductory pri f 
Recommended for commercial, industrial, and scientific applications. 4/5 MHz CSC. даа i molded ла VOR Ap QS 
standard operation, no dynamic timing problems, meets all IEEE specifications, 


low раме УБР speed chips used throughout, extensive bypassing, careful ther- SPECTRUM $-100 COLOR GRAPHICS BOARD 


mal design. 


includes 6K of IEEE-compatible static RAM; full duplex bidirectional parallel VO port for 


$-100 STANDARD MEMORY unkit assm CSC keyboard, joystick, etc, interlace; and 6847-based graphics generator that can display all 
ЕК ВАМ МА: eee ee eene hama hnteoro tors 900 GIES — S235 64 ASCII characters. 10 modes of operation, from alphanumericisemi-graphics in 8 colors 
Гу zr ans DONO нок ibid $329 $379 $479 to ultra-dense 256 x 192 fuil graphics. 75 Ohm RS-170 line output and video output for 
24K RAM KX-24......,,. Meth vovv ,.$449 $499 $599 use with FCC approved modulators. introductory prices: $339 unkit, $399 assm, $449 
Ж А ое E ure $599 $689 $789 a - settle for black and white graphics or stnpped-down color boards; specify the 
ompuPro Spectrum. 

S-100 EXTENDED ADDRESSING MEMORY Want graphics software? Sublogic's 2D Universal Graphics Interpreter (normally $35) is 
(16/24 address lines; addressable on 4K boundaries) yours for $25 with any Spectrum board purchase, 
16K RAM XIV...... iu lll auro iri E TT $299 $349 $429 
SAO RANK GRECT MOE a 16K DYNAMIC RAM SPECIAL: 8/$59! 

отето etc. compatible; addressable on 4K boundaries Expand memory in TRS-B0* - and -Й, as well h 
16K RAM XINA-16. чует то ао ооо рае очаа 6 $349 $419 $519 H89, E PETI, y d Low icem, high e. а le а mer 
i RAM е poe a-"r$tattubiad +з» Besbpussectneos == — ‚+ TRS-680° conversion instructions, Limited quantity. *TRS-BO 4 а trademark pf the Tandy Coqkwation. 
DOLE MEMDRY PASCAL/M" + MEMORY SPECIAL 
32K RAM XI. ..... M — abl oda DE ari o S MN wa $1050 PASCAL — easy to leam, easy to apply — can give a microcomputer with CP/M more 


OTHER S-100 BUS PRODUCTS 


power than many minis. We supply a totally standard Wirth PASCAL'M!" B" diskette by 
Sorcim, with manual, for $150 with the purchase of any memory board. Specify 2-80 or 
8080/8085 version. PASCAUM'™ available separately for 5175; manual available 
separately for $10. 


Godbout Computer Enclosure........ 1.» -$289 "T Nn $329 rack mount 

Active Terminator Board. ............. .. $34.50 ki COMING SOON! 1 

2708 EPROM Board (less EPROMs). . oo $85 wi 

Memory Manager Воагй........,....... $59 unkit, $85 assm, $100 CSC We've got a new board coming up that's so versatile some of our 


25 "Interfacer і VO Воагб..............‚ $199 ипк, $249 assm, $324 CSC 


ЗР Plus 5 "Interfacer №" [О Board. 
Mullen Extender Board.............. $59 kit 
Mullen Relay/Opto-Isolator Control Board. . 


Vector 8800V 5.100 Prototyping Board. .... $19.95 


Cal res add tax. Allow 5% for shipping, excess refunded. VISA 
Magazine. 


Circle 127 on Inquiry card. 


$129 kit, $179 assm 


TERMS: PiMastercard® orders(525 | 
=. call ар иш 562-0636, 24 lus. COD OK with street address for UPS. Prices good through cover 


isses. $199 unkit, $249 assm, $324 CSC 


people have nicknamed it the "smorgasboard": it includes (among 
other things) a real-time clock, interval timer, interrupt controllers, 
and math processor. We've also got a board in the works that greatly 
enhances the throughput and performance of multi-user (2 or more 


| terminal) systems, by assuming a lot of the overhead functions nor- 


mally handled by the main CPU. Look for more details on these useful 


| and functional products in the months ahead, or check with finer 


computer stores for additional information on these and other Com- 
puPro products. 


ompuPro" rom (8028000 


Bldg. 725, Oakland Airport, CA 94614 


BYTE August 1980 181 


example shows. (In this implementation of the case con- 
struct, the selection of a case causes the execution of one 
FORTH word. Since there is no restriction as to the inter- 
nal complexity of a given word, the selection of one case 


Listing 6: Example of a new user-defined programming con- 
struct. In listing 6a, we define the words we want to execute 
when the numbers 0, 1, and 2 are on top of the parameter stack. 
In listing 6b, the user-defined defining word 

{ CASE: } defines the word ANIMAL , which will execute 
OPET , IPET , or 2PET , depending on the value on top of the 
parameter stack. Listing 6c illustrates what happens when the 
case-word ANIMAL is executed. See listing 7 for the definition 
of { CASE: } . 


: OPET . AARDVARK " : ( print the quoted string ) 
: [PET ." BEAVER” ; ( when executed ) 
‚ 2РЕТ ."“ COUGAR"; 


(a) 


( sequence 2 ) CASE: ANIMAL OPET IPET 2PET ; 


( sequence 3 ) 0 ANIMAL AARDVARK OK 
| ANIMAL BEAVER OK 
{с) 2 ANIMAL COUGAR OK 


Listing 7: Definition of the defining word { CASE: } in 
FORTH-79, This word allows the user to create case-words that 
execute one of several FORTH words depending on the value on 
top of the parameter stack. 


: CASE: 
( used at sequence 2 ) 


« BUILDS ( create head for member } 


| ( begin *' compilation ) 
( used at sequence 3 ) 
DOES > 

SWAP 2* ( convert case number to ) 
( a byte index ) 

+ @ ( fetch the address of the ) 
( indexed case word } 

EXECUTE ( execute the selected word ) 


SEQUENCE 2 ANIMAL 


| N 
\ \ 
EXECUTES WORD-NAME 


SOURCE FOR 
mae 


\ \ 
Y М 
EXISTING 
DEFINITION ; 
/ 
Кесене" 
g 


OICTIONARY 


— 


can cause any combination of conditional, loop, or case 
structures to be executed.) 

In our example, let us first define three words, 

OPET , 1PET , and 2PET , that are to be executed 
when the value on top of the stack is 0, 1, or 2, respec- 
tively. This is done in listing 6a. Then we use the 
{ CASE: } defining word (which we will look at later) to 
define the word ANIMAL (listing 6b). Now that 
ANIMAL and the case words it uses are defined, calling 
ANIMAL with the appropriate value on the stack ex- 
ecutes the proper case word (listing 6c). For example, 
pushing a 2 onto the stack and calling ANIMAL causes 
word 2PET to be executed; this causes the English word 
COUGAR to be printed. 

Since { CASE: } is a defining word, ANIMAL is a 
member of the { CASE: } family. The definition of 
ANIMAL consists of a list of addresses for the case words 
associated with ANIMAL. 

The definition of { CASE: } is a sequence 1 event. 
Listing 7 shows the definition of { CASE: } in 
FORTH-79. [Listings 8a and 8b show the same definition 
for fig-FORTH and MMSFORTH, respectively....GW] 
Figure 10 shows how the word ANIMAL is built using 

{ CASE; }. The { : } compiler is used to compile the 
words following ANIMAL. When ANIMAL is 


CASE NUMBER —— — — — — 


OCASE 


1САЗЕ 


2САЗЕ вее 


Figure 9: The function of a case control structure. The case 
number selects one of several procedures for execution, then 
continues along a single exit path. 


OPET 1РЕТ 2PET 
ао а 


! 
| 
| 


WORD-NAMES 


| 
* 


| з | pose | = — Е 
N 
N 


COMPILES 
b 
а 


RESULT OF ze m— ADDRESS OF | ADDRESS OF | ADDRESS OF | ADDRESS OF 
SEQUENCE 2 OPET 1PET 2PET EXIT 


NAME 
FIELD 


CODE 


FIELD 


PARAMETER 
FIELO 


Figure 10: The creation of a case control word. The execution of ( CASE: } causes a definition for ANIMAL to be appended to the 


dictionary. The ‘J’ word uses the { : 
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} compiler to compile the addresses of the case words following ANIMAL . 


IN AL” — | 
THE ORIG Presents: 


Ө Personal Personal Computing 


© Computing: ЫЕ ЕЛЕЕ 
Computer Show 


The Largest Personal Computing Showin 1980 


| August 21,22,23, 24th at the Philadelphia Civic | фә 


@ Major exhibits by the industries leading companies 

ө Thursday, Aug. 21st, Dealer Day 12 Noon to 6 P.M. 
ө Friday and Saturday, Aug. 22, 23rd ——— 9 A.M. to 6 P.M. 
e Sunday, Aug. 24th ————————— — — —— 10 A.M. to 5 P.M. 
ð 
< 
a 


Free Seminars € Robotics Contest © Antique Computer Display 
Special Seminars and Tutorials about Computer Music, Saturday, Aug. 23rd 
3rd Annual Computer Music Festlval, Saturday Evening, Aug. 23rd 


(Computer Music Festival is sponsored by the Philadelphia Area Computer Society-Tickets on sale at show) 


e Computer Visual Arts Festival, Sunday, Aug. 24th 


po————MÀ I  — ди. Oe чуру греч ундун г УУ M Di. eee eee eee eee ae | 
| Advanced Registration | 
| Saves Time & Money COMPANY NAME \ 
| (] Send_____Dealer-Retailer (4 days) NAME \ 
' Registrations at $10. each, $12. at door | 
\ (ог Thursday-Sunday, Aug. 21, 22, 23, STREET i 
24 
| O Send —— Regular Registrations (3 СТУ . АЕ  . р | 
\ days) at $8. each, $10. at door for | 
Friday-Sunday, Aug. 22, 23, 24 only. PHONE 
\ Advanced Registrations will be mailed late | 
| July - early August. No Advanced Registra- Send To: | 
| tions accepted after Aug. 8th. PERSONAL MU M PUTING 80 | 
| O Send Exhibitor information or Phone 
609-653-1188 Rt. 1, Box 242, Warf Rd., e Mays Landing, NJ 08330 | 


————— i ынанайын ———— l——— 
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Listing 8: Definition of the defining word { CASE: } in fig- 
FORTH (listing 8a) and in MMSFORTH (listing 8b). 


( CASE: as implemented in fig-FORTH) 


: CASE: |. S BUILDS SMUDGE ] 
DOES» SWAP 2’ 
(a) + @ 
EXECUTE 
( CASE: as implemented in MMSFORTH) 


( new word )) replaces SMUDGE ) 
:) 1 STATE С! 21144 ; 


: CASE «BUILDS )) 
DOES > SWAP 2° 
(b) + @ 2+ 
EXECUTE 


Listing 9: Definition of a defining word that acts as a program- 
ming tool. The word LOADED-BY allows the user to execute 
(or load) a screen by name rather than by number. For example, 
if you define ( 125 LOADED-BY ACCOUNTING |, ex- 
ecuting the word ACCOUNTING will have the same effect as 
executing the phrase { 125 LOAD |. 

: LOADED-BY <BUILDS, (store screen # ) 

( in members det. ) 


( fetch screen # ) 
( load it ) 


( sequence | ) 


DOES» @ 
LOAD 


NOBODY DOES IT LIKE 
SYNCHRO-SOUND! 


"JÁ HAZELTINE 
т 1420 


—= B VIDEO TERMINAL 


HAZELTINE 


1500 
VIDEO TERMINAL jee 


58409 — 73 


^ SYNCHRO-SOUND + ENTERPRISES, INC. 


The Computer People PHONE ORDERS, CALL: 


193-25 Jamaica Avenue № New York—212/ 468-7067 
Jamaica, N.Y. 11423 Los Angeles-213/628- 1808 
Chicago-312/641-3010 
Dallas-214/ 742-6090 
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executed, the case number that precedes it (which is now 
on top of the stack) is used just like an array subscript to 
calculate the address of the case word to be executed. Its 
compiled address is then fetched and executed. 
As with array-defining words, many variations of 
{ CASE: } can be constructed. A case number-range 
check may be added. An “otherwise” case word can be 
specified to be executed whenever the case number is out 
of range. 


Defining Words as Programming Tools 

The final example applies defining words to the crea- 
tion of software tools. Such tools are conveniences for 
the user. Good tools can increase a programmer's pro- 
ductivity, reduce errors, and improve program read- 
ability. Defining words can be used to add powerful tools 
to the FORTH language and operating system. 

In FORTH, the word LOAD will compile source defini- 
tions from the disk starting at a specified screen number. 
A screen is a block of disk space where source text can be 
stored using an editor. Additional screens may be loaded 
if the initial screen contains more LOAD commands. 

Application programs and utility programs begin on 
various screen numbers determined by the user. The 
defining word LOADED-BY allows words to be defined 
which will LOAD a screen without calling it by number. 

For example, assume a business application starts on 
screen 125. Then the defining word LOADED-BY can be 
used to define a word that will load screen 125 when the 
member word is executed. When we define: 


125 LOADED-BY ACCOUNTING 


screen 125 will be loaded when the single word AC- 
COUNTING is executed. (If LOADED-BY looks strange, 
think of it as a FORTH word like VARIABLE .) 

The definition of LOADED-BY is given in listing 9. 
This definition is similar to the definition of the word 
CONSTANT except that, rather than returning the value 
stored in the definition of the member word, LOADED- 
BY uses that value to provide a parameter to the word 
LOAD . 


Summary 

FORTH exploits its own extensibility to support a 
user’s need for a variety of language facilities and com- 
piler structures. 

A defining word controls the compilation and execu- 
tion of all words compiled by it. New defining words that 
define a new family of capabilities may be constructed. 
Subsequently, any number of individual members can be 
added to the family. 

The source definitions of most defining words are short 
and simple. Proper use of defining words in a software 
development project reduces program development time, 
improves program readability, and makes program mod- 
ification and maintenance easier. 

Defining words are applicable to data structures, con- 
trol structures used by the FORTH compiler, and soft- 
ware tools. The ability to create new kinds of defining 
words (which are, in their own way, small compilers) is a 
unique feature of FORTH and is one of the most powerful 
programming tools in the language. Ш 


The Professional 
Word Processing System 
for your Арр!е-П Personal Computer 


The Personal Electronic Mail Module "a^i ж 


ъ 
№ т n “ Ї U S - в X 
A Р | , ` 


x uu Ml Teg % ч "^ 
o"? Әл 
& 4. ч 
V The entire EasyWriter ч, 
Ф family of office communication '« 

-= © products is available through your “z 

e local computer store or directly from * 

= our office in Berkeley, Ca. 


IUS (Information Unlimited Software, Inc.), 281 Arlington Ave., Berkeley, CA 84707 415-525-4046 
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Gregg Williams 
Editor 


This glossary is a compilation of most of the FORTH 
words used in the listings and figures of all the FORTH 
articles in this issue. It does not include all the standard 
words in FORTH (there are quite a few), nor does it 
include user-defined words required by each article. The 
pronunciations of some words are given in parentheses. 
Wherever possible, an example is given showing the use 
of the defined word, The words "before" and "after" 
show the stack before and after the word is executed. In 
these representations of the stack, the top of the stack is 
the rightmost number, and the words influenced by the 
defined word are depicted in boldface. 

The columns marked "uses" and "leaves" show how 
the execution of a FORTH word affects the top entries of 
the stack. FORTH words remove the stack entries they 
use and sometimes leave one or more entries on the stack. 
Therefore, the number under "uses" and "leaves" should 


equal the number of entries in boldface in the "before" 
and "after" stacks. Asterisks in both columns mean that 
the numbers are not given for multiword constructs for 
the purpose of clarity. 

Multiword constructs, like the following example: 

{ IF ELSE THEN } 

are enclosed in braces with the keywords separated by 
ellipses that represent zero or more FORTH words. Also, 
these constructs are listed only under the first word of the 
construct. In general, all the words in this table are sorted 
by ascending ASCII value — for example, the word * 
(ASCII hexadecimal 2A) is listed before the word + 
(ASCII hexadecimal 2B). 

This glossary assumes that the output device used by 
the FORTH system is a video terminal. When any defini- 
tion refers to the video display or display, it actually 
refers to whatever output device or devices are currently 
enabled, 


FORTH Glossary 


Notes 


Sees top-of-stack as address of a 2-byte variable and stores second-on-stack in this 


variable; for example, suppose that address 20000 points to a 2-byte variable; 


(—1150 is stored in a 1-byte variable.) 


{ " HI THERE!” }, when executed, prints HI THERE! on the video display. 
Puts onto top-of-stack the address of the word that follows it. 


{ ( THIS IS A COMMENT) } , if included in a definition, will not be compiled; 


Embeds the number on the top of the stack into a dictionary definition, increment- 


Word Uses Leaves 
{Г} (store) 2 0 
then: 
before:9 9 —1150 20000 
after: 9 9 
{ p ) 0 0 
{ ' } (tic) 0 1 
{ ( } 0 0 
{ ( } requires a { ) } to end the comment. 
" 2 1 Multiplication; example: 
before: 9 9 3 5 
after: 9 9 15 
The word * multiplies 5 and 3, leaving 15. 
+ 2 1 Addition; example: 
before: 9 9 3 5 
after: 9 9 8 
The word 4- adds 5 and 3, leaving 8. 
ts 1 0 
ing the dictionary pointer. 
= 2 1 Subtraction; example: 
before: 9 9 3 5 
after: 9 9 —2 
The word — subtracts 5 from 3, leaving —2. 
[.] 1 O Displays the number on the top of the stack; example: 


before: 9 9 3 5 
after: 9 9 3 
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(5 is printed on screen.) 


"Panay 


YOU KNOW WATSON, 
HAYDEN SOFTWARE 
OFFERS THE BEST 


REASONS TO OWN A 
MICROCOMPUTER... 


I had heard everyone speak about 
Hayden software. How it was the finest available. 
“I would be so pleased,” said I, “if we could discuss 
some of their programs.” 

“Sounds delightful, Watson. This 
SARGON II plays a marvelous game of chess. It 
has 7 levels of play, and levels 0-3 play in tour- 
nament time. It has a randomized opening book 
for all 7 levels of play through 3 moves. And, а, 
special hint mode is included at all levels of play 
but О. Imagine that, old fellow. Small wonder 
they call it, ‘the champ of champs.’” 
(#03403, TRS-80 Level II; 03404, Apple II; 
each $89.95; #03409, Apple II Disk Version; 
#03408, TRS-80 Disk Version; each $34.95) 

I then looked around, and spotted 
a new program. I lifted the cassette, examined it 
critically, and then began to speak. “This DATA 
MANAGER looks to be as fine a specimen as 
that SARGON ТТ. It stores up to 96,000 alphanu- 
meric characters on just one floppy disk. And one 
third of this information may be recovered from 
Random Access Memory at a time. This means, that 
onjust eleven diskettes one can store and retrieve 
up to 1,000,000 characters. It is, in my judgment. 
a clever program to have around." 
(*04909, Apple II Disk, $49.98) 

"Extraordinary. Here's another pro- 
gram for the Apple II. They call it APPLESOFT 
UTILITY PROGRAMS. It contains 9 subroutines, 
among them 5 statement formatters: REM, PRINT, 
and POKE writers. You can calculate the decimal 
address of your machine language programs, 
get an exact byte and line count, renumber the pro- 
gram in any increment, and much more. I wonder 
what other fine programs are to be had from 
Hayden?" (#03504, Apple II, $29.95) 

Holmes leaned back, still puffing at 
his black pipe. "Wait a minute," said he. "Here's 
something." 


Apple is a trademark of Apple Computer Company, Inc. 


and is not affiliated with Hayden Book Company, Inc. 
Circle 130 on Inquiry card. 


“What is it?" said I. 
“It's APPLE” ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM. It features a cursor- 
based editor, global and local labels, and disk-based 
macros which allow you to incorporate subroutines 
into any program. And, one can write and modify 
machine language programs quickly and easily. 
It is indeed quite remarkable.” 
(#04609, Apple II Disk Version, $39.95) 
“Quite. But let us not forget BLACKJACK 
MASTER, what. Unlike other blackjack pro- 
grams that emphasize graphics and harmless fun, 
this is a serious game. Imagine being able to per- 
form complex simulations and evaluations of any 
playing and betting strategies that are entered 
into the microcomputer. And, it will tutor one in 
how to play these strategies! Good gracious, 
there's also a $250.00 BLACKJACK Challenge! 
(#08303, TRS-80 Level II, $19.95; #05308, 
TRS-80 Disk Version, $24.98) 


“What is that 2" 

“My dear fellow, just see the package 
for details! Holmes, you do agree then, that these 
programs are a fine lot?” 

"Im satisfied, Watson.” 

“A very sensible reply, Holmes. It’s 
simple to see why one would want to own a micro- 
computer when Hayden software is available. 
It's easy-to-use, ready-to-run, comes with full 
documentation, and can be had at any local com- 
puter store.” 

“Or Watson, you can call TOLL FREE, 
24 hours a day, ( 1-800-827-5777, ext. 509)" TO 
CHARGE YOUR ORDER TO Master Charge or 
Visa! Minimum order is $10.00; customer pays 
postage and handling." 

"Splendid, Holmes, simply splendid." 


Hayden Book Company, Inc. 
50 Essex Street, Rochelle Park, NJ 07668 
"From Missouri, call (1-800-898-7655, ext. 08 ) 
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Division; example: 

before:9 9 13 2 

after: 9 9 6 
The word / divides 13 by 2, leaving 6. (Remainder is lost.) 
0< 1 1  Iftop-of-stack is <0, it is replaced with a 1 (true); if top-of-stack is = 
replaced with a O (false); example: 

before:9 9 3 5 

after: 9 9 3 0 


О, it is 


1+ 1 1 Adds 1 to top-of-stack; example: 
before:9 9 3 5 
after: 9 9 3 6 
Wi 7 Ы * { : } begins the definition of a word; { ; 
[:3* 3° 
defines the -— 3*. 


} ends the definition; example: 


If the two top items on the stack are exactly equal, both of them are removed and 
replaced with a single 1 (true); if not, both are replaced with a single 0 (false); 
example: 

before: 9 9 3 5 

after: 9 9 0 


If the second item on the stack is less than the top item on the stack, both of them 
are removed and replaced with a single 1 (true); if not, both of them are replaced 
with a single O (false); example: 

before: 9 9 3 5 

after: 


9 9 1 


T 


HOST » TARGET HOST » TARGET HOST » TARGET HOST -TARGE 
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TARGET HOST > TARGET HOST = TARGET HOS 


CROSS COMPILE 
FORTH! 


CROSS COMPILING IS THE MOST CONVENIENT WAY 
TO IMPLEMENT AND EXTEND FORTH. NOW YOU CAN 
CROSS COMPILE AN ENTIRE FORTH SYSTEM WITH 
ALL FORWARD REFERENCES RESOLVED IN A SINGLE 
PASS TO PRODUCE AN EXCUTABLE IMAGE IN MEM- 
ORY OR ON DISK AND A LOAD MAP OF ALL DEFINED 
SYMBOLS. THE CROSS COMPILER IS WRITTEN IN 
HIGH LEVEL FORTH INTEREST GROUP (FIG) FORTH. 
A COMPLETE DESCRIPTION OF EACH WORD IN THE 
CROSS COMPILER IS GIVEN WITH STEP BY STEP 


STACK CONTENTS. FORTH INTERNALS (NEXT, BUILD. 


DOES, CREATE, ETC.) ARE ALSO COMPLETLY DE- 
SCRIBED. A CROSS COMPILABLE VERSION OF THE 
FIG MODEL 1.0 IS PROVIDED FOR THE 8080 WITH AN 
ASSEMBLER / DISASSEMBLER. THIS MAY BE EASILY 
CONVERTED TO ANY MACHINE. A DETAILED DE- 
SCRIPTION IS GIVEN FOR FIRST TIME IMPLEMENTA- 


TIONS. THE ENTIRE PACKAGE IS AVAILABLE FOR $70. 


FROM: 


Nautilis Systems 
Р.О. Box 1098 
Santa Cruz, CA. 95061 


FOR THE SERIOUS FORTH USER 


ARGET HOST = TARGET HOST » TARGET HOS 
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ET" 


Э HOST >> TARGET HOST e TARGET HOST > TARGET HOST > TARG 
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ANNOUNCING: 


NEW! 


MICROSTAT 


A complete statistics package for business, scientific, 
education and research work. No other package has 
the features of MICROSTAT. For example: 


° File oriented with COMPLETE editing 

• A Data Management Subsystem for editing, sort- 
ing, ranking, lagging, data file transfers PLUS 11 data 
transformations (e.g., linear, reciprocal, exponential, 
etc.) * Frequency distributions * Simple and multiple 
regression * Time series (including exponential smooth- 
ing) * 11 Non-parametric tests * Crosstabs/ Chi-square 
* Factorials (up to 1,000,000!), permutations, combinations 
è 8 Probability distributions * Scatterplots 

* Hypothesis test (Mean, proportion) * ANOVA 

(one and two-way) * Correlation * Plus many 

other unique features 


Users manual: $10.00 (credited towards purchase) 
and includes sample data and printouts. Uses 


NORTH STAR BASIC 32K of memory, one or two disk 
drives {2 кашан Printer optional. Price: $200.00 


| ECOSOFT 


Р.О. Box 68602 
eae), Indianapolis, IN 46268 


Phone orders: 


master Charge 
(317) 253-6828 


Tet "TERBANA. CARD 
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StackWork's 


rl 


A full, extended FORTH interpreter/compiler produces 
COMPACT, ROMABLE code. As fast as compiled FORTRAN, 
as easy to use as interactive BASIC. 


SELF COMPILING 
Includes every line of source code necessary to recompile 
itself. 


EXTENSIBLE CP/M* COMPATIBLE 
Add functions at will. 


280 & 8080 ASSEMBLERS included 


Single license N 
Supplied with extensive user manual and tutorial: N 
$150.00 


Documentation alone: $25.00 SS 
OEM's, we have a deal for you! SS 


CP/M Formats: 8" soft sectored, 5'' NS 
Northstar, 5'' Micropolis Mod Il. 

Please specify CPU type 

780 or 8080 SS 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 


Super Sort 
First in Software == SS 
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{ «BUILDS 


DOES > } й * Used to define new defining words; see “FORTH Extensibility” article, figure 4. 
> 2 1 Similar to entry for < ; example: 
before:9 9 3 5 | 
after: 9 9 0 (3 is not less than 5.) 
Ж 1 0 Sees top-of-stack as address for 2-byte variable; displays value of that variable; 
using the example for { ! } , then: 
before: 9 9 20000 
after: 9 9 (—1150, contents of 20000, prints on screen.) 
@ (fetch) 1 1 Sees top-of-stack as address for 2-byte variable and replaces it with value of that 
variable; using the example in { | } 
before: 9 9 20000 
after: 9 9 —1150 (— 1150 is contents of 2-byte variable at 20000.) 
ALLOT 1 O Sees top-of-stack as number of bytes to be reserved (and filled in later) during the 
definition of a word. 
AND 2 1 Does an AND operation on the corresponding bits of the top two stack entries 
(both 16-bit numbers); example: 
before: 9 9 3 5 
after: 9 9 1 (3 AND 5, in binary, is 1.) 
BASE 0 1 BASE is a I-byte variable that contains the number base being used; for example, 


( 2 BASE CI } causes all subsequent input and output to be in binary (base 2); 
execution of this word causes the address of this 1-byte variable to be placed on 
top-of-stack. 


LIII IIR RII Rd idR Rd RR RR RA RAE A RA A RA. 


i SURPLUS | At Last! 
SELECTRIC" SPECIAL! HIGH RESOLUTION 
"SELECTRIC" TYPEWRITER TERMINAL G-100 GRAPHICS 


Just imagine; ап IBM Model 725 "SELECTRIC" typewriter built into 
a complete table-top RS-232 terminal! These surplus terminals were 
formerly on lease and appear to be in good condition (we test 'em to a 
make sure the printer is functional!) These fantastic BCD-Coded 


terminals feature | 
#15" CARRIACE •134.5 BAUD 1/0 | | А 
•725 'SELECTRIC' «ВВ Character Set ! | | i i 

eR8-232 1/0 еб Bit ВСО CODE M б i | 

e132 COLUMNS eAttractive Case 

eSim. ta IBM 274] eUpper/Lower SHIFT 


«Sid. Typewriter Kbd. 


eMAX: 15 CPS RATE ONLY | — | E d | 
e10 Chars./inch 46900 | ee Se | 
Ea, 89 p 


eRemoveable Type Sphere 


While we will check out each unit, we MUST offer these uniqua Unretouched photograph 
bargains “AS-/S": Meaning they may need some service but are 

basically operational. Add $20.00 for packing crate, you pay 

shipping on delivery. | 512 х 640 DOT RESOLUTION OPTIONS: 


ALSO INCLUDES: Type ball, 1/0 circuit boards, power supply 5 some dala. Sorry, no power S-100 PLUG IN 
cord included 16 COLOR 
COMPLETE INTERFACE > GREY LEVELS 


ON-BOARD MEMORY е LIGHT PEN 
ASSEMBLED & TESTED FROM  * SOFTWARE 


"SELECTRIC"* PRINTER MAINTAINANCE MANUAL $1,200 
JUST IN" We now have available some excellent prinepr mae-nlaindncen manuals These are d 
the most thorough manuals we've seen. Vilell worth Map рист ONLY "28.000, Send for brochure and data 


SELECTRIC аң an IBM Tramemari 


‚ С. FR AMBRIDGE DEVELOPMENT LAB 
Associates, Inc. к Brattle Street Cambridge, МА 02138 
ar per e WAREHOUSE: 6171372-0536 


18 GRANITE STREET 
NEWTON. T) pm HAVERHILL. MASS. 01830 
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ы BEN! 
" 


Judging by the letters we've received 
from buyers of Computer Bismarck?" 
home computer historical wargaming 
is a great mind-stretching recreation 
to uncramp the old synapses after a 
few hours of trying to cram 54K of 
code into 48K of memory. But 
before you read any further, let us 
warm you that our new game, 
Computer Ambush,” is more gut- 
wrenching than mind-stretching. 


Strategy versus Tactics 
Computer Bismarck isa “strate- 
gic” wargame, casting you in the role 
of a British or German admiral coolly 
deploying fleets of ships and planes. 
Computer Ambush is "tactical"...tough 
and dirty street fighting in a half-ruined 


French ' 
— You're a Sergeant 


You command a squad of ten infantrymen 
(either Ámerican or German). Each man has a 
name, rank, and such individual combat skills as footspeed, 
strength, intelligence, endurance and marksmanship...all of 
which affect the success of every move you order. Your 
squad is armed with grenades, rifles, automatic weapons, 
plastic explosives, bayonets, and even garottes. You fight 
with carefully-aimed shots, area bursts, explosions, and 
hand-to-hand combat. They can result in wounds or 
deaths, depending on time, distance, the individual skills of 
each soldier, and your ability as a squad leader. 


Battlefield 
Street fighting is the most challenging tactical command 
situation in modern warfare. Using “Higher Text”, a 
character generator, the computer displays a map showing 
buildings (your plastic explosives can turn them into rubble 
during the game), walls, hedges, doors, 
windows (nasty sniper positions), and 
each of your men by name. The 
enemy is usually hidden. 


Play the Computer 
The computer plays the Ger- 
man squad leader (Feldwebel Kurt 
Reich) to perfection. It defends the 
town with sniping machine guns, 
enades, and finally, with hand-to- 
and combat. 
You're Sergeant Buck Padooka. 
You maneuver your men and fire at 
revealed and probable German posi- 
tions. If you kill all the Germans 
before they get you, the town is yours. 
But the computer's a tough, experi- 
enced squad leader, so don't expect 
to win very often. 
Play a Friend 
You take turns examining the 


video map display, moving your men, 
and firing weapons. Your options are 
limited by casualties, wounds, physi- 
cal exhaustion, ammo supplies, ter- 
rain, and the individual skills of 
each of your men. The same is 
true for your opponent. And every 
action takes precious time, even 
the flight of a grenade or bullet. 
(Remember, time is life or death 
on the battlefield and in Computer 
Ambush!) After each turn, the 
computer displays the movements 
and weapons fire of both squads as 
tracks on the video map...just once, 
so watch carefully to figure out where 
the enemy is, or was. 


The Sweat and Death of War 
The time pressure and complexity 
of Computer Ambush create the stress of 
actual combat command. Your palms sweat 
as you watch PFC Chuck Lawson get blown 
away by that damned Kraut machine gun you forgot when 
you ordered him to sneak across the alley. If you can 
imagine a game that's more complex than chess, requires 
much faster decision-making, rewards courage and cruelly 
punishes foolhardiness...that's Computer Ambush! 


$59.95 and an Apple 
If you've got an Apple II Plus (or an Apple Ш or an 
Apple II with Applesoft Firmware ROM Card) with 48K 
memory and a 5% inch mini-floppy disc drive, you can be 
playing Computer Ambush in a few days. For $59.95, you 
get the game program disc; 2 mapboard charts (for plotting 


strategies in grease pencil while your opponent is at the 


computer); 2 squad leader's data cards; and a rule book. 
You also get a game selection card which tells you how to set 
up any of seven wargames: NCO 
Training, Ambush or Raid against the 
computer; and Patrol, Ambush, 
Strongpoint, or Free Form against a 
human opponent. 


Call 800-648-5600 (toll free), 
and ask Operator 181 to charge Com- 
puter Ambush (or Computer Bis- 
marck) to your VISA or MASTER- 
CHARGE. In Nevada call 800-992- 
5710. To order by mail, send your 
check to Strategic Simulations Inc., 
Dept. B, 450 San Antonio Road, 
Suite 62, Palo Alto, CA 94306. 

With our 14-day money back 
guarantee, your satisfaction is assure 
So come and join our Apple Infantry! 


= <. 
Mud 


COMPUTER AMBUSH ... You've got a war on your hands. 
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{ BEGIN * * Looping construct that tests at the end of the loop; see “What Is FORTH?” article, 
UNTIL | figure 4. 


{ BEGIN " *  Looping construct that tests at the beginning of the loop; see "What is FORTH?" 
WHILE article, figure 5; other forms are ( BEGIN ... PERFORM ... PEND ) and 
REPEAT } { BEGIN ... IF ... WHILE }. 

(C; } i * Sometimes used to end a machine-code word definition; most versions use NEXT. 

(6I: } 2 0 Similar to { | } except that only low byte of second-to-top is stored in 1-byte 


variable pointed to by top-of-stack; for example, suppose that address 21000 
points to a 1-byte variable; then: 

before: 9 9 103 21000 

after: 9 9 (103 is stored in 1-byte variable.) 
Note that the maximum value that can be stored in 1 byte is 127. 


CQ 1 1 Same as the word @, only for 1-byte variable; using the example of ( C! } , 
then: 
before: 9 9 21000 
after: 9 9 103 (103 is contents of 1-byte variable at 21000.) 
( CODE ... * Defining words, used like ( : ) and { ; ) , used when defining a new 
NEXT } word using assembly language only. 
CONSTANT 1 O Creates a constant that has the value of top-of-stack; for example, before ex- 
ecuting the phrase ( CONSTANT CON } , the stack looks like: 
9 9 25140 


GAT-100 свлрнгсз 


The original 256-color imaging system with 
high resolution video FRAME GRABBER 
for the S-100 bus. 


Capture and digitize a video frame in 1/60 of a 
second. Select the best resolutionforyour „ж 
application, from 256 to 1280 pixels " d > 
per TV line. Display your digitized s” i 
or computer processed image . ^ 

with 256 gray levels or 255 

colors on standard 

B&W; NTSC or Вов 


чь $44.95 | Е 
$79.95. $12.50 | 


Your computer can controli power 
interfaces printera, syntihesízers (120VAC) 10 your printer, lights, and 
keyboards, and JBE А.О D-A Converter other 120VAC appliances up to 720 
& Switches. This Interiace has 4 10 watts (GAMPS al 120VAC). (при! 3 to 15 
poris with handshaking logic, 2-8522 VBC, 2-13 MA TTL compatible, Isola- 
-VA's and а 74LS74 for timing. Inputs tion 1500Y, 
and outpute are TTL compatible. 

79-282 1 Сһеппе! КИ $ 9.95 
7T8-285K Complete Kit $69.95 Assm. $12.50 
70-285A Assembled $79.95 79-262 4 Channel Kit $34.95 

Assm, $44.95 


AtoD DtoA CONVERTER. | BARE BOARDS _ 
| SINGLE BOARD COMPUTERS 


8088 5-CHIP SYSTEM $29.95 
8085 3-CHIP SYSTEM $24.95 


! | $69.95 MEMORY BOARD 
8208 64K DYNAMIC $39.95 
ALL PRODUCTS AVAILABLE FROM: 


€ Choice of 1, 2, 4, 8, 16 or 32 bits per pixel 
€ 32K-byte image memory on the basic system 
e 32, 64, 128 6 256K byte system capacity 
Analog 10 Digital, Digital to Analog JOHN BELL ENGINEERING 
Converter, i — nii ma. ls E 
DtoA conversion Sus. Uses Include 
| speech and music synthesizing and | Redwood MULA CA 94084 
slow scan TV. Singla power supply (415) 367-1137 


ee” Bits wide, latched 10, strobe дна 66 айв» Ux in BA end 


$1.00 shipping and handling for orders 
79-287 Complete Kit $49.06 less than $20. Add 4% for VISA or М.С. 
TO-287A Assembled $69. 


JOHN BELL ENGINEERING 
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processor 
e Comprehensive line af accessories, monitors and 
support softwere 


| AKT Campeerqererad 
SEND FOR FREE CATALOG 


DI = DIGITAL GRAPHIC SYSTEMS 
= 441 California Ave., Palo Alto, CA 94306 415/494-6088 


Put your applications 


to work on the Mostek 
ST'D-Z80 BUS. 


You're 
ready. You've 
gone beyond the 
learning stage and are using your 
personal computer to implement 
real time control applications. 

We can take you one big 
step further. By showing you how 
to take the programs you have 
developed using your TRS-80 
(or other Z80 based computer) 
and place them in PROM on a 
low-cost stand-alone micro card 
system. This will not only free up 
your main computer for new ap- 
plications, but will also permit 
your current application to be 
"on-line" continuously,or even 
"cloned"-for multiple installations 
or sales to other users. 

Mostek's MD Series of STD- 
Z80 BUS compatible microcomput- 
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| support software and, 
| | of course, extensive 
documentation. And much more. 
Contact us for details so they can 
be put to work for you, by 
sending in the coupon below. 
Today. QC MicroSystems, P. O. 


er cards makes all this possible. 
There are more than twenty dif- 
ferent boards in this off-the- shelf 
family available now, including 
data processing boards; memory 


boards (Static and Dynamic RAM, Вох 401326, 
ROM/PROM); 1/0 cards; A/D; D/A; Garland, TX 
high speed floating point math; 75040, (214) 
and floppy disk controller cards. 343-1282. 

QC Micro Systems offers all 
of these [eae re ee ag, 
products | OCM pe oe чане ir re on the STD-Z80 BUS products from | 
directly, | © Personal O Resale | 
including C Industrial Control O Other — — — | 
а full range | LJ Yes.! would like to use my TRS-80 as my STD BUS development station. | 
of support | Nowe | 
products | созу | 
= aa à | biben | 
prototypin Pec 
hardware, T acm, RUEDA =ч en 
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COLOR SOFTWARE 


Unless otherwise noted all programs are $15 each, for Apple Il, 
Atari 16K, TI 99/4 
UNITS: Practice converting yards-feet- 3-0 STARTREK: Discover new planets, fight  ROADRACE: Race around 2.25 mile course. 


inches, pounds - ounces, metric units, etc. Klingons in 3-dimensianal galaxy. 1 or 2 players. Not for TI 99/4. 
FRACTIONS: Practice adding, subtracting, MAJOR LEAGUE BASEBALL: Manage Major BLACKJACK: Popular card game for 1 to 3 
multiplying and comparing fractions. League teams and make all lineup, batting, players. Not for Apple Il. 


| | = . pitching and running decisions. $25. Apple 1I 
NUCLEAR REACTOR: Realistic dynamic with ABK, Applesoft ROM and one disk. 


madel of nuclear power plant in operation. 


COLOR SOFTWARE, 5410 W. 20th St, Indianapolis, IN 46224 


After the phrase has been executed, the stack looks like: 


9 9 
and the word CON , when executed, will place 25140 on the top of the stack. 


CR 0 O Causes the cursor to jump to the beginning of the next line of the display. 
{DO .. 2 O  Looping construct that specifies a beginning and an ending-value-plus-one; see 
LOOP } “What Is FORTH?” article, figure 3. 
DROP 1 О Drops top entry from stack; example: 
before: 9 9 3 5 
after: 9 9 3 
DUP 1 2 Duplicates item on top-of-stack; example: 


before: 9 9 3 5 
after: 9 9 3 5 5 


ECHO 1 O  Isolates the low-order byte of the 2-byte entry on top of the stack and writes it to 
the video display; example: 
before: 9 9 32 
after: 9 9 (A space, ASCII decimal 32, is printed.) 


ECHO is named EMIT in some versions. 


FILL 3 O  Fills an area of memory with a given value; for example, 
{ 255 3000 100 FILL } fills memory locations from 3000 thru 3099 (100 bytes) 
with the value 255. 


FORGET 0 О Causes system to delete all definitions including and after the word following 
FORGET ; for example, { FORGET BASEPGM } causes the system to delete 
BASEPGM and all FORTH words, variables, and constants defined after it. 


A/D-D/A 


$-100 A/D 
8 Ch. Differential or 
16 Ch. Single-Ended, 


S-100 8086 | 12 Bit. High Speed $495. — 

CPU with $450. S-100 VIDEO BR 
Vectored Interrupts S-100 D/A 4 Channel | DIGITIZATION : 
PROM-I/O $495. 12 Bit, High Speed $395. INC. 


Real Time Video $850. i 
RAM $395. a я The High Performance 85-700 People 
8K x 16/16K x 8 TRS-80 A/D-D/A Digitizer and Display | ТЕСмАЯ, INC. 


Parallel 1/0 $350. 12-Bit, High Speed Computer Portrait 23414 Greenlawn e Cleveland, OH 44122 
and Timer Available Soon System $4950. | (216) 382-7599 


S-100 Boards 


Video and/or Analog 
Data Acquisition 
Microcomputer Systems 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 


Н | | MONTHLY 
митин m | 4 NEWSMAGAZINE 
| FOR TRS-80" 
OwNERS Е a | e C. — owners 


MONTHLY NEWSMAGAZINE 
Practical Support For Model I & II 


a PR A CTI C AL APPLI C ATION S EIS a T ЕЮ IN OUR FIRST 12 ISSUES 

ө В U S i N E S S iN VENTORY CONTROL ча PROGRAM (LONG AND SHORT FORM) 

mana ae T. Ыы 
e EXTEND 16-DIGIT ACCURACY TO TRS-80™ FUNCTIONS (SUCH AS 

e PERSONAL FINANCE « NEW DISK DRIVES FOR YOUR TRSB0" ON 

e BEGINNER'S CORNER © A HORSE SELECTION SYSTEM**SARITHIMETIC TEACHER 

e N EW P R OD U CT S SEQUENTIAL AND RANDOM ACCESS (BOTH FOR DISK OR CASSETTE 

e SOFTWARE EXCHANGE Eo ho м 

e MARKET PLACE « BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 

e QUESTIONS AND ANSWERS . iE REN MBERING 

e PROGRAM PRINTOUTS * "COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND 

|. — AND MORE PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS OE 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 


ү. ELEMENTARY AND ADVANCED) . AND 


FRE 


WORD PROCESSING PROGRAM (Cassette or Disk) For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 
LEVEL II RAM TEST (Cassette or Disk) Checks random access memory to ensure that all memory locations are working properly, 
DATA MANAGEMENT SYSTEM (Cassette or Disk) Complete file management for your TRS-80" 


CLEANUP (Cassette or Disk) Fast action Maze Game FREF 


ADVENTURE (Cassette or Disk) Adventure #0 by Scott Adams (From Adventureland International) — . rps so 1S A TRADEMARK OF TANDY CORP 
SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 
‘CONMPLUTAONICS: e@escpvuegeenunegeeseacuauenuuaen *5.66€53825009€058€0999*0008090099*8099897099»9*50929099905,€9€49822532»29?9295259792»,»€935 
" 
ЫШ ls ЛАВ t. NEW TOLL-FREE 
50 N. PASCACK ROAD HOUR ORDER LINE 
prn ee eee e ӘД orDER ee (OUTSIDE OF N.Y. STATE) 
ONE YEAR SUBSCRIPTION $24 .......... LINE — (800) 431 -281 8 
TWO YEAR SUBSCRIPTION $48 .......... (91 4) 425-1 535 | 
NEW!!! 
эзе 


SAMPLE OF LATEST ISSUE $4.......... 
MOD-II NEWSLETTER 


START MY SUBSCRIPTION WITH ISSUE ,......... 
(41 - July 1978 © #7 - January 1979 © #12 - June 1979 è #18 - January 1980) 


NEW SUBSCRIPTION ........ RENEWAL ........ $12/year (or 12 issues 
CREDIT CARD NUMBER — ERATE _  ___ 
SIGNATU 

NAME 

ADDRESS 


оү —_———=+©®тА 
*** ADD $6/YEAR (CANADA, MEXICO) - ADD $12/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO *** 


Circle 142 on Inquiry card. BYTE August 1960 195 


HERE 


{ IF ... ELSE 
THEN } 


KEY 


MIN 


MINUS 


OVER 


PAD 


SWAP 


U* 


VARIABLE 


{1} 
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2-byte variable containing address of the top of the dictionary; execution of this 
word causes the address of the variable H (not its value, which equals the address 
of the top of the dictionary) to be placed on top of the stack. 


Places the address of the next byte to be used in the dictionary (the value of H) on 
top of the stack. 


When executed withina ( DO ... LOOP } , the word I pushes onto the 
top of the stack the value of the index counter; for example, 
{ 100 DOI . LOOP } prints the numbers from 0 thru 9. 


Conditional execution of words depending on value of top-of-stack. If nonzero, 
execute words between IF and ELSE . If zero, execute words between ELSE and 
THEN ; for example, { IF “ NUMBER ON TOP IS NONZERO” 

ELSE " NUMBER ON TOP IS ZERO" THEN } prints the appropriate message 
depending on the value on top of the stack. 


Gets a single character from the keyboard; for example, if the stack before we 
press the space bar is: 

9 93 5 
Then, after we press the space bar (ASCII value decimal 32), the stack is: 

9 93 5 32 


Compares the two top entries on the stack and leaves only the larger; example: 
before:9 9 3 5 
after: 9 9 5 


Compares the two top entries on the stack and leaves only the smaller; example: 
before: 9 9 3 5 
after: 9 9 3 


Changes the sign of the entry on top of the stack; example: 
before:9 9 3 5 
after: 9 9 3 —5 


Copies the second-to-top entry onto the top of the stack; example: 
before:9 9 3 5 
after: 9 9 3 5 3 


PAD is a 2-byte variable that points to the beginning of a 64-byte area for tem- 
porary storage of character strings; execution of this word causes the address of 
this 2-byte variable to be placed on top of the stack. 


Exchanges the two top entries on the stack; example: 
before: 9 9 3 5 
after: 9 9 5 3 


The lower 8 bits of the two top entries on the stack are isolated and multiplied 
together, leaving their unsigned 16-bit product; example: 

before: 9 9 3 5 

after: 9 9 15 
Each factor will effectively be 255 or less, giving a product that will not overflow 
in 16 bits. 


Creates a variable that has the value of top-of-stack; example, before executing the 
phrase { VARIABLE VAR } , the stack looks like: 


9 9 —14017 
After the phrase has been executed, the stack looks like: 
9 9 


and the word VAR , when executed, will place the address of the variable on the 
stack. (The 2-byte number stored at that address will contain the value —14017.) 
Unlike a constant, the value of a variable can be changed using { ! } (store). 


Resumes compilation of a colon definition. м 


One small word about computers. 


Osborne 


The Leader In Microcomputer Books 


ASSEMBLY LANGUAGE Is currentiy being used by fully explained; assembler conventions, МО 
thousands of microcomputer programmers. It devices and Interfacing methods, and how to 
provides maximum execution speed and utiliza- program the interrupt system. 

tlon of memory crucial to many applications and 

system programs, and enables the closest control This July, Osborne will begin a new series of 
and monitoring of peripheral devices. microprocessor texts combining instruction on 
Language Programming texts for every major assembly language. 

microprocessor, the 28000 and 6809 forthcom- The first release will be The 8086 Book, A 


ing. The four previous texts, the 6502, 280, 6800 
and 80804/8085, have already earned the 
Osborne Assembly Language 


handbook for all 8086 users, this book includes 
basic 8086 programming information, a 
thorough analysis of the 8086 Instruction set, 
m t ри E A: d and detailed hardware and Interfacing 
programmers alike ao CU guides that reveal the full power 
еы. Ы of the 8086 multiprocessing 

CONTENTS. In each book you'll find Was ee capabllities. А! examples 
over 8O programming examples =з are programmed In 
tallored for use on your | Assembly Language, 
microcomputer, with source providing the most 
program, object code, | A | efficient solutions 
flowcharts and explanatory 1 Ke uu i | to many practical 
text, entire instruction set e ud IX | problems. 


Learn fo program your microcomputer 
using Assembly Language 


28000 Assembly Language Programming 6502 Assembly Language Programming #27-O $12.50 
available August 4t 36-5 $12.50 780 Assembly Language Programming 321-7 $12.50 
6809 Assembly Language Programming 6800 Assembly Language Programming 3112-8 $12.50 
availoble this foll 1t 35-7 $12.50 8080А/8085 Assembly Language Programming € 1O-1 $12.50 
The 8086 Book 4t 29-2 $1500 


Price Quantity Amount 
To order, return coupon with check or money 
order. Include 75¢ per item for 4th class mail, 
$1.25 per book UPS, ог $2.50 per book air 
mall in the U.S. 
California residents also include local sales 
tax. To place an order by phone call 
415/548-2805. 


Notify me when available: D 28ООО ALP 
06809АР amg = 
OSBORNE/McGraw-Hill —— —-————————— Shippingf ^ ^ 1] 


63O Bancroft Way Dept. B7 City — — State ДР 
Berkeley, СА 94710 Phone. .— — — HOW TO SHIP rA[ —  ] 
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Khachiyan's Algorithm, Part 1: 


A New Solution to Linear 
Programming Problems 


G C Berresford, A M Rockett, and J C Stevenson 
Dept of Mathematics 
C W Post Center, Long Island University 
Greenvale NY 11548 


Editor's Note: 

This two-part article presents some of the most dif- 
ficult mathematics we have ever published in BYTE, 
but we believe that the attention given to the 
Khachiyan algorithm of late warrants a complete and 
rigorous treatment here. Part 2 will contain a linear 
programming example and a TRS-80 BASIC program 
designed to illustrate the algorithm....CM 


Khachiyan's Vector Notation 

The vector notation used in Khachiyan's paper is 
different from that used by most Western mathemati- 
cians, so a word of explanation is in order. A system of 
linear equations (or, as in equation (1.1), linear in- 
equalities) can be expressed in the form: 


А х = 


where x is а column vector оў the variables x, thru x,, b 
is a column vector of the coefficients b, thru b,, (one 
for each of the m equations in the system), and A is an 
m-by-n matrix (m rows, n columns), where each row 
of the matrix A contains the coefficient for the corre- 
sponding equation. Khachiyan's notation expresses 
everything in terms of column vectors. In particular, а, 
is a column vector containing the coefficients of the ith 
equation. But since the coefficient vector must be a 
row vector in order to be multiplied by the column 
vector x, we follow Khachiyan’s notation and denote 
the corresponding row vector as a, where the 
superscript t denotes the transposition of column vec- 


tor a)... GW 
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The three-column headline "A Soviet Discovery Rocks 
World of Mathematics" was spread across the bottom of 
the front page of the New York Times for Wednesday, 
November 7, 1979. In the following weeks, subsequent 
articles were heralded as "Shazam! A Shortcut for Com- 
puters" and "Mathematician Is Obscure No More." Over- 
night, Leonid Khachiyan became famous as the author of 


a revolutionary discovery in the field of linear program- 
ming 


What has Khachiyan accomplished? All of the articles 
in the press are based on second- or third-hand reports 
and interpretations. [In fact, the first New York Times 
artícle incorrectly heralded the discovery as a solution to 
the still-unsolved "traveling salesman" problem....GW] 
Lynn Steen's article in Science News, "Linear Program- 
ming: Solid New Algorithm," (October 6, 1979) and Gina 
Bari Kolata's article in Science, “Mathematicians Amazed 
by Russian's Discovery,” (November 2, 1979) discuss the 
basic problem of linear programming and then report on 
a paper by Peter Gacs and Lazslo Lovasz that discusses 
Khachiyan's algorithm. The Gacs and Lovasz paper 
opens with the statement "we have ignored his 
[Khachiyan's] considerations which concern the precision 
of real computations..." and then proceeds to describe a 
modification of Khachiyan's algorithm, although the dif- 
o between the two procedures are never made ex- 
plicit. 


The notation used in this article, although explained in the text, 
deserves some attention. In particular, the distinction between boldface 
and italics is an important one. An italicized variable refers to a scalar 
quantity (eg: x—3). A variable in boldface refers to a column vector or 
a matrix. For example, in the equation Ax —b, A is a matrix and x and b 
are column vectors. 

Also, although this article is based on a paper written by Khachiyan, 
his discovery was not made without the benefit of previous work by 
other men. Khachiyan's paper is based on earlier work by A Yu Levin, 
М Z Shor, D B Judin, and А Z Nemirovsky....Gw 


Combine the POWER of PASCAL 
with the MUSCLE of your MICRO! 
Get the tool to do your job right: 


PASCAL/MT ° 3.0 


Fxe cutes under (+ meer раны EVERY SECOND FOR 3 HOURS} 
CP/M® in as little as Sr es THE POWER OF PASCAL/MT *) Features a 
ATC___VECTOR=6; {FOR RTC___ISR 
32K bytes. Mai | | SYMBOLIC debugger 


lume | which allows variable 
. . MINUTES — : 0.50: | n 
Ца directly to SECONDS ; 0.60 | display and 
omable 8080 | var = breakpoints. 
object code at up to ta ai 
2000 lines per PROCEDURE INCREMENT. — TIME. — OF. DAY: supports ИО port 
4 | * 
minute. _ (INCREMENTS NOW BY ONE SECOND") access and Interrupt 
END; 
| rocedures. 
. ү "4i | PROCEDURE GET SAMPLE; (TALK TO A/D CONVERTER} 
Contains built-in mini | бм Р 


assembler for iine OUTPUT [89A] = SHA (SAMPLE, 3]: {USE SHIFT FIGHT; Contains bit and byte 
WHILE TSTBIT (INPUT [$6С]. 2) <> TRUE 00; МАП} 


machine code. INLINE ("LDA / РОСО / "СТА / 53096]; {OUB CODE} manipulation facilities. 


END; 


эшче CP/M NES | Couwae о о Minimum overhead ої | 
М d GET SAMPLE [* EVERY SECOND * 

| including CP/M® 2.0 INCREMENT TE. OF Div 1.25K bytes. 
random access files. = 


BEGIN 


NOW. SECONDS: = 0; NOW. MINUTES: = 0; NOW. HOURS: =0; Includes business and 
INLINE (“ММ A, / S3E / “SIM (BOBSI]; (START CLOCK м 
Includes program GET ot ae hae a Dem. | | scientific arithmetic. 


WHILE NOW. HOURS <> 3 DO; (SAMPLE FOR 3 HOURS} 


chaining facilities. END. (AT END RETURN TO OPERATING SYSTEM} 


Price: $250 : Business & Scientific Compilers, Runtime Source, Debugger, User's Manual 
$ 30 : Manual Only, refundable with purchase of total package 


MIT micro SYSTEMS 


1562 Kings Cross Drive 
Cardiff, СА 92007 [714] 753-4856 
We ship on 8” single density floppies 


| i 
master charge 


_ VISA 


THE IMTERBANK CARD 


® PASCAL/MT tradename of MT MICROSYSTEMS, CP/M trademark of Digital Research 
OTHER DISK FORMATS: LIFEBOAT (212) 580-0082, ЕМС (817) 294-2510 
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This article will present a summary of and a commen- 
tary on Khachiyan’s original paper. A graphic example of 
how the algorithm works is shown in figure 3. We will 
show how Khachiyan's method handles linear program- 
ming problems and discuss some possible improvements 
in the computer application of Khachiyan's proposals. 
We will then turn to the practical question: Is 
Khachiyan's algorithm capable of immediate computer 
application? Although our conclusion is a qualified "no," 
we will discuss a BASIC program (in Part 2 of this article) 
for the TRS-80 that can be used to gain an appreciation of 
Khachiyan's achievement. 


Khachiyan's Paper 

Our discussion of Khachiyan's paper is based on B 
Seckler's translation of the paper into English. We would 
like to thank Professor Seckler for making this transla- 
tion for us. We use Khachiyan's notations in this discus- 
sion so that what he did and how he described it will be 
clear. 

Consider the regions of the plane R? shown in figure 1. 
The region in figure 1a is the intersection of the four half- 
planes х,>1, x; €2, xz 1, and x; € 2. These inequalities 
may be rewritten in the form: 


—L1 + Ох» = — $ 

x + 0х. < 2 (1.1) 
Ох, — = — 
Ox, + х. = 2 


Since there are points in the plane that satisfy all four 
inequalities at once, this system of linear inequalities is 
said to be consistent. 

In figure 1b, the shaded region on the lower left-hand 
side is defined by x11 and x,<1, while the shaded 
region on the upper right-hand side is given by x17 2 and 
х22:2. If we combine these inequalities into one system: 


X1 + Ох. = 1 
Ох, + x; 1 (1.2) 
—xrt Ox. = —2 
Ом — х = -2 


we notice that there is по point in the plane that satisfies 
all four inequalities at once. Such a system of linear 
inequalities is said to be inconsistent. 

We shall use the letters a, b, ... to denote column vec- 
tors and a' to denote the transposition of the column vec- 
tor into a row vector. (See text box.) We will write R" for 
the usual n-dimensional Euclidean space. [Readers un- 
familiar with vectors and matrices will find descriptions 
in many engineering mathematics texts. Advanced 
Engineering Mathematics by E Kreyszig, Wiley, 1967, 
2nd ed, is partícularly good....CM] 

Using the above notation, we may let x' = (x, хз), ai 
= (—1,0), а; = (1,0), аз = (0, —1), and a4 = (0,1). Then 
(1.1) may be rewritten in the form: 


afex < b, (for i = 1,2,3,4) 
where b, = —1, b; = 2, bj = —1, and b, = 2. 
As we see from figure 1, such a system of linear in- 


equalities may or may not be consistent. We will consider 
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only inequalities in which all coefficients are integers. 
This is no loss of generality, since numbers in a computer 
can be expressed only to a fixed number of decimal 
places. By multiplying each inequality through by an 
appropriate power of ten, we may express each inequal- 
ity in integers alone. 

Thus we are led to the following problem. Given a 
system of linear inequalities: 


alex < b,for i = 1,...,m (2) 


with integral coefficients, is the system consistent or 
inconsistent? 


Advantages of Khachiyan's Algorithm 

Khachiyan's algorithm is a procedure for deciding 
whether the system given in (2) is consistent. In addition, 
if the system is consistent, it finds the coordinates of a 
point satisfying all of the inequalities, or it at least deter- 
mines them within a small margin of error. Furthermore 
—and this is the "revolutionary" aspect—the method 
gives at the start a maximum number of steps (each step 


X 


S 


Figure 1: Consistent and inconsistent systems of linear inequal- 
ities. The shaded area in figure 1a represents the solution set of 
the four inequalities, xyz 1, x12, x21, x12. Since points 
exist that satisfy all four inequalities, the system is said to be 
consistent. The system shown in figure Ib is inconsistent, The 
lower shaded area is given by the equations x, € 1 and x; 1; the 
upper shaded area is given by x,2 2 and x42: 2. No point satisfies 
all four inequalities simultaneously. 


The new microcomputer 


FORTRAN you'll be 


Microcomputer users like you want 
the best of all worlds. A single 
development and run-time system 
that can support FORTRAN on 
hundreds of thousands of systems 
...& standard FORTRAN that is 
available immediately for whatever 
micro you have... plus the power, 
portability and completeness of the 
UCSD™ System. Impossible? It 
was until now. Until SofTech Micro- 
systems introduced FORTRAN-77, 
a major extension to the UCSD 
System. 


File 


Screen 
Editor 


Editor 


Portability, 
completeness... 
the UCSD System 

FORTHAN-77 applications 

are as portable as UCSD Pascai'" 

applications. This is because the 

UCSD System runs on most all major 

micros...giving you the freedom 

to choose the hardware best suited 

to your needs...and the ability to 
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Operating 


Handler 


Macro 
Assembler 


Character 


market your applications to the 
broadest range of microcomputers 
possible. 

Since UCSD Pascal and our new 
FORTRAN-77 are fully compatible, 
you can write applications that use 
the advantages of each language. 
For instance, you can utilize power- 
ful Pascal subroutines for data 
display and graphics and FORTRAN 
subroutines for numerical calcu- 
lations. And, because our system is 
modular, you can start now with 
Pascal or FORTRAN 
and add additional 
language com- 
pilers when you 
are ready. 


System 


Power... 
ANSI-77 
FORTRAN 


FORTRAN- 
77 is the 
newest ANSI 
standard lan- 
guage for engineer- 
ing and scientific 
i applications, with 
e powerful new 
e features included 
NU di for more rapid devel- 
opment of reliable soft- 
ware. Support for structured 
programming and improved 
character types are just a few of the 
FORTRAN-77 features designed 
to increase your productivity. 
And, since most FORTRAN-66 
programs can be run with little or 
no change, you can take advantage 
of the FORTRAN applications 
programs that already exist. 


Solution...the complete 
UCSD System 

For all the tools and support you'll 
ever need, order the UCSD System. 
Get a complete development and 


proud to take anywhere. 


runtime package that includes an 
operating system, screen editor, file 
handler, macro assemblers, linker, 
P-code interpreter, the language 
compiler of your choice, and full 
documentation. 

Whether you run UCSD Pascal or 
our new FORTHRAN-77 on whatever 
microcomputer you have, you'll join 
the more than 10,000 satisfied UCSD 
System software users worldwide. 

Call or write for more information; 
Master Charge or Visa orders 
accepted. 


=O" een 


ricmROSwsTemnmse 
A SUBSIDIARY OF SOFTECH 
9494 Black Mountain Road, San 
Diego, CA 92126. (714) 578-6105. 
| You've got your choice with UCSD™ — 1 
| System Software. Use it on microcom- 
| puters with CP/M, or an any system using 
| а 2-80, 8080/8085, LSI-11™ 6502, 6800, 
6809, or 9900 microprocessor. 
О Send me the Complete set 
| of UCSD System documentation 
| including the FORTRAN and 
| Pascal languages. My check or 
| money order for $50is enclosed. $50 
| О Send me more information about the 
| UCSD System with FORTRAN 
ГСО Send me more information about the 
| UCSD System with Pascal 
| О Send me more information about the 
| UCSD System with both FORTRAN 
| and Pascal | 
| LJ Send me Distributor information 


| Name 

| Company. 

| Address 

| City/State/Zip 
| Telephone 


| Massachusetts and California residents add 
p аррисаЫе gales tax. © M-A 7Е-( 5 /80) | 


CP/M is a registered trademark of Digital 
Research Corporation. LSi-11 is a registered trade- 
mark of Digital Equipment. UCSD Разса! and UCSD 
are registered trademarks of The Regents of tha 
Univeraity of California. 
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requiring a fixed number of mathematical operations) 
that will be required to solve the problem. This maximum 
number of steps increases as the number of variables in 
the problem increases. With Khachiyan’s method, 
however, the maximum number of steps grows far more 
slowly than with any other known method, as will be 
described shortly. 
For a system given by (2), let: 


m mn 
L-| № ХУ 108|а1|+1) + 
i=] ]=1 


т 
ls logs |b,l +1) + bem | + 1 (3) 


where [х] denotes the greatest integer less than x. This 
quantity gives a measure of the size of the system (2) of 
inequalities and an estimate of the number of binary sym- 
bols (0 and 1) needed to pose the system for Turing 
machine solution. 

The execution of the algorithm involves N = 16Lr? 
iterations. The values computed at each step are required 
to be accurate to 272", Notice that as the system of in- 
equalities is made more and more complicated, the 
number of steps in the algorithm increases as a 
polynomial in п. This means that the problem of deter- 
mining the consistency of a system of linear inequalities 
belongs to the class of problems that are solvable in 
polynomial tíme on deterministic Turing machines. But 
from a practical viewpoint, it must be noted that the 
precision required also increases tremendously with the 
size of the problem. 

[The phrase "solvable in polynomial tíme" means that 
the time (or amount of computation) necessary to solve 
the problem is always less than a certain computable 
amount. The amount is computed by evaluating a func- 
tion of n, the number of variables in the problem; and 
when the problem is solvable in polynomial time, the 
function uses only powers of the function (eg: time t 2 К, 
for Khachiyan’s algorithm, for some very large value of K 
and some constant value p). This is an advantage when 
solving a linear programming problem because existing 
methods solve the problem in exponential time (a func- 
tion that uses the term e"), and, for a sufficiently large 
value of n, a solution.in exponential time will take much 


longer than a solution in polynomial time. To date, the 
extremely high computation time has made computer 
solution of very large linear programming problems im- 
possible. The significance of Khachiyan's algorithm being 
computable in polynomial time is that, on the surface, it 
opens the possibility of computer solution of these prob- 
lems....GW] 


Details of the Algorithm 

The steps of the algorithm involve four quantities: a 
vector x, in R" representing the estimate of a solution at 
the conclusion of the kth iteration; an n-by-n matrix, Q,, 
representing the dimensions of an ellipsoid containing the 
solutions of the system; the current discrepancy 6, (x) 
which measures how far the current estimate x, is from 
being a solution; and the discrepancy of record, Ө,, 
which keeps track of the best estimate of a solution found 
so far by being equal to the smallest 9 value encountered 
within its first k values. 

The principle of the algorithm is like the traditional 
method of catching fish in a net: casting the net over such 
a large region that some of what is wanted must be inside, 
then gradually decreasing the volume of the net. When 
the volume is sufficiently reduced, it becomes obvious 
whether or not anything has been caught. 

At the initial step, k = 0, we set: 


Xo = 0 
Qo = 2X І, (4) 
Oo = bo X) = пак (Б) 


i 
(where I, is the n-by-n identity matrix) 


The execution of the algorithm at the kth step begins 
by finding the current discrepancy 


0, (x,) = max (а; * x,—b)j) 
i 


and recording the value of i (labeled i(k)) of the equation 
giving this maximum value. 8, measures the discrepancy 
of the current x, from being a solution of (2), while (К) 
specifies the index of the inequality that is the worst of- 
fender. The discrepancy of record, Ө», is defined as the 
minimum of Ө, and 0,(x,). 
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CP/M® Compatible Z-80 Disassembler 
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FOR SPECIFYING AND DECODING ASCII SECTIONS OF CODE. 
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(213) 676-5055 
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es 
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J SPECIFY DRIVE AND SYSTEM 
AVAILABLE ON 54" OR 8" IBM SS/SD DISK 
‘CP/M IS A TRADEMARK OF DIGITAL RESEARCH 
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REM MERGE SORT USING LINK () FOR INDEX 
FUNCTION MERGE (1.] - INTEGER) = INTEGER 
VAR T.KM,M - INTEGER 
IF ARRAY (I) «ARRAY (J) THEN 
| BEGIN 


у | м=ї 
i=] 
I-M 

END ; 

LINK(KM) =I 

KM =! 

L- LINKIN 


— 1 == 


END 
| LINK(KM) = J 
END - T 


[ FUNCTION — SORTIIS.JS - INTEGER! - INTEGER 
, VAR KSJ) INTEGER 
IF IS=JS THEN 
BEGIN 
LINKISI =O 
AP" RETURNED VALUE - IS 
$ GOTO OEND 
M END 
ү KS =15 +((1$ - I$) 2) 
кг. . | SORTUS,KS) 
П - SORTIKS + 1.15} 
ЯР RETURNED VALUE MEAGE(II,JI) 
e OEND END - RETURNED VALUE 
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Finally, а language to meet your needs 


The new 8-BASIC™ language has more computing power 
than any other true compiler BASIC in the industry. 


S-BASICTM is the ONLY CP/M™ compatible BASIC Besides all of these unique features, S-BASICTM offers 
providing... long variable names, digit/string line labels (when required), 

* Chainable .COM programs with parameter passing. relocatable code output, multiple libraries, external .COM 

* Dynamically allocated arrays, sequential and program execution, all of the flexibility of an enhanced 
random file buffers. BASIC, and a multitude of conveniences that make program- 

* Dynamically relocatable variables. ming a pleasure. 

* Common, global, and local variables. Аз a software house always looking for that ideal, powerful, 

* A choice of: While-Do, Repeat-Until, Begin-End, Ii- new language .. . we're excited about making S-BASIC™ 
Then-Else, and Case-Of Structures. available to the software community. 

* Recursive, Multi-lined functions and procedures. Order your copy now at an introductory price of $250. from 

* Memory image disk storage (no conversions). 

• CP/M 2 .xx enhancements usage as well as CP/M™ MICHRO*AP, INC. Circle 146 on Inquiry card. 
1.4 x capable. 9807 Davona Drive 


* 6 dala types: Character, string, integer, single and San Ramon, CA 94583 | 
double precision floating point, and packed BCD. Telephone (415) 828-6697 MICRO*AP 


"CP/M іш a registered trademark of Digital Research. "S-BASIC із a trademark of Topaz programming. 


The algorithm then shifts the center of the ellipsoid net 
in the "direction" of КК) and shrinks the ellipsoid to close 
in on the desired solution. (See figure 3 and the following 
geometric interpretation of the algorithm in the text.) 
This is accomplished by setting: 


1 О, •Е, 


Хн = Xe TT Е. (5) 


О. = 22/187") x Q, - Ort (E) * A, 


where: 


° F, = —Qe ans 

e [F,| is the norm (or magnitude) of the column 
vector F, 

* Ort (F,) is an orthogonal n-by-n matrix (con- 
structed by the Gram-Schmidt process) with the 
first column equal to F,/ [Е, | (remember that, 
because of its orthogonality, Ort(F,) is a distance- 


— uo ———— в, 


——— — ——|.— = = == —— a 


Figure 2: A set of linear inequalities. The shaded area represents 
the solution set of the two inequalities, x, > Тапа x,21. Figure 3 
shows how Khachiyan's algorithm solves this system of linear 
inequalities. 
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SOFTWARE = GAME AND UTILITY PROGRAMS FOR AS LOW AS $1.00. ALL 


WITH LISTINGS AND COMPLETE DOCUMENTATION. 


KITS = UPDATE YOUR COMPUTER TO PLAY MUSIC, INCREASE OPERATING 
SPEED, HIGH RESOLUTION GRAPHICS AND MUCH MORE. KITS INCLUDE 
PARTS AND COMPLETE ASSEMBLY INSTRUCTIONS. LOW AS $3.00. 


OUR $1.00 CATALOG INCLUDES OSI PROGRAMMING TIPS PLUS DESCRIPTIONS 


MITTENDORF ENGINEERING 905 VILLA NUEVA DR. LITCHFIELD PARK,AZ 85340 


preserving linear transformation) 
e A, is the n-by-n diagonal matrix with diagonal en- 
tries (n/(n+1)), (n/./n?—1), ... , (n/s/n?—1) 


It is possible to show by induction that the sizes of the 
quantities in (5) obey the following constraints: 


PA =- к 2'* 


10.1 = Халк? (6) 
Qni-kin < det(Q,) < 25L-k/ (4n) 


where the norm of matrix Q, ([ О, |) is the square root of 
the sum of the squares of its entries. It is important to 
note that the point x, generated by this algorithm may 
jump around in a rather random and sometimes ex- 
travagant manner, and that it is only the steady contrac- 
tion of the region (which has a volume equal to det (Q,)) 
that ensures that a solution will ultimately be found. 

If 0, (x) becomes zero or negative at any step, then x, is 
a solution of the system (2), and the algorithm is ter- 
minated. If the algorithm runs through all М = 16Ln? 
steps, the discrepancy Өм. is calculated and the process 
ends. 


Geometry of the Algorithm 

Geometrically, each solution x for the system (2) of in- 
equalities can be considered as a point in n-dimensional 
space, and the aggregate of all such solution points forms 
a certain volume, the solution set. In Khachiyan's 
algorithm, each matrix Q, specifies an ellipse E, centered 
at the point x, according to E, = [y: y = x, + Quz, |z| 
< 1]. [A less formal description of E, is as follows: the 
n-dimensional ellipse E, is the set of points (or column 
vectors) y that are formed by adding the column vector 
(2,2 to the current estimate x,, where z is an arbitrary 
n-dimensional column vector with a length (magnitude) 
of 1 or less.... GW] 

The initial choice of хо and О, specifies a sphere of 
radius 2* centered at the origin. It can be shown that this 
sphere contains at least a certain minimum volume of 
solution points, if any exist. The ellipses then change 
position and shrink, but they always contain at least the 
prescribed minimum volume of solutions. Khachiyan's 
observation is that, once the ellipse has shrunk to that 
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PRIAM 


Hard Disks 
Now Available 
from SIRIUS 
SYSTEMS! 


PRIAM's high-performance, low-cost Winchester disc drives speed up throughput and expand data storage 
from e dd 154 megabytes. And a single controller can ba used to operate 14-inch-disc drives with 
capacities of 33, 05, or 154 megabytes or flappy-disc-size drives holding 20 and 34 megabytes. Sa it's easy to 
move up in capacity, or reduce package size, without changing important system elements or performance. 


№ Fully servoad head positioning Ш Opbonal SMD interface — № 6.4 ms Average Latency 


THE PRIAM LINEUP 

poem Size ht Price 
DISKOS 3350 (14" 33Mbytes 7" x 17" x 20" 33 lbs. $2995 
DISKOS 6650114" 66 Mbytes 7" x 17" x 20" 33 Ibs. $3749 
DISKOS 15450 (14" 154 Mbytes 7” x 17" x 20" 33 lbs. $4695 
DISKOS 2050[ 8" 20 Mbytes 4.62” x 8.55" x 14.25" 20 Ibs $2995 
UE - 8" M 4.62" x Е x 14.25" p ы 

) -siza 

DISKOS 1070 | 10.6 Mbytes -Size tow (low) 
All PRIAM DISKOS Drives have a Transfer Rate of 1 03 M ; 
Optional SIMO interface available for $150. 


SIRIUS SYTEMS offer cases and enclosures for all PRIAM Hard Disk Drives. Ail 14" Winchester 
Drives will mount in our 14" Standard Case. The 8" Winchesters have two alternahves: a single 
dnve case and a dual drive case. All SIRIUS SYSTEMS Winchester drive cases include Power 
Supply, internal cabling, switches, fan, extra AC outlet (not switched, but fused) and possess very 
adequale ventilation. Drive addressing is done on Ihe rear of Ihe Case and not on the drive itesell 
0 provide ease of use during operation. All WINCHESTER DRIVE Cases are Warranted for a full 
year and come in our standard blue-black color scherne. Consult us for current availability and 


pricing. 


Remex RFD 4000/4001 
8" Floppy Disc Drives 

Double sided... | 
Double density!! 


'549* - 


RFD 4001, $569.95 : 
Offers quality and features found in drives costing much 
more! ш Single or Double Density Il Double-Sided Drive ва Door Lock INCLUDED 
т Write-Protect INCLUDED № 180 Day Warranty ва Compatible with Shugart 
850/851 IB Low Power Operation ensures LONGER LIFE!! @ Mode! RFD 4001 offers 
Data and Sector Separator 
RFO 4000/4001 Technical Manuai.... ...5.95 
Connector Set #3 (AC, DC, Card Edge) .. 10.95 AFD 4000C/6 Cabinet (for use with 
Connector Sat #4 (AC and DC) ......... .2.95 Ромег Мойиіеѕ).................... 29.95 


Remex 10008... F you've been looking — 
for a less expensive Яорру disc drive, 7... 
but not wanting to sacrifice quality— ы 

5 


$419° 


You gel both inthe Remex 10008! For only $419.95100k = 
at what you get; Ш 8" Floppy Drive № Singie or Double Density 
Ш Hard or SottSectoring Ей Media Protection Feature № Single Density 
Data Separator № 180 Day Factory Warranty 


Door Lock Option .... $19.95 Write Protact Option ....$19.95 RFD 1000B Technical Manual .$5.95 
Interface Adapter Connector Set #1 RFD 1000B CASE (for use 
(REMEX-ta-Shugart) .. $14.95 (АС, OC, А Card Edge). , .$10.95 (with Power Modules) ..... $29.95 


SIRIUS 8" DISK gard ie ec ing oe а 
POWER MODULES fore idus wi wo winter te RFD 
The Single and Dual Drive Power Modules are 4000C/B or RFD 10008 case (color schemes 
designed to provide OC and (switched) AC match aiso). 

power Гог one (Ihe Single Drive Power Mod- 


la) or two (Ihe Dual Drive Power Module— Dual Drive 
ve) ÜDPM ш power three RFO 4000s or Power Module (DOPM) ... ....$139.95 


Е Stone 
or safe and reliable o 
ind the wr Modules come with m sian- Power Module (SDPM) ......... 119.95 
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SIRIUS 80+ 


Perfect Add-Ons for Your 


Computer System! 


The SIRIUS SYSTEMS 80+ Series of Floppy 
Disk add-ons are designed to provide un- 
matched ые! and performance for your 


computer. Consisting of four different add-ons, 
there is a 80+ Series Floppy Disk to meet your 
need. All 80+ Series Floppy Disk are compatible 
with the TRS-80* and come ready to plug in! 


COMMON CHARACTERISTICS 


Ш 5 ms track-tro-track access time 
№ Auto-eject 


| № 180 day WARRANTY 


| M? 


№ Exceptional speed stability — 12% 
im Single density (FM) or double density (MFM! 
FM) 
m uia hugh reliability 
year Power Supply Warran 
ш Mix any or aii 80-+ Series on the same cable! 
№ /nciudes user accessible plugboard for drive 
reconfiguring 


SPECIFIC CHARACTERISTICS 

The SIRIUS 80-4 1 is a single sided, 40 track, 
highly reliable Floppy Disk add-on. Offering 5 
more tracks than the Radio Shack model, it cost 
$140 less! Formatted data storage is 102K/20K 
bytes single/double density. 


SIRIUS 80+1..... Fe „ $359.95 


The SIRIUS 80+2 is a dual sided, 70 track (35 
per 2 highty versatile Floppy Disk unit. It 
appears to the TRS-80* as track drives, 
yet COST LESS THAN HALF THE PRICE! Even 
greater savings result, since data is recorded on 
both sides of the media instead of only a single 
side. Using the plug board, it may be recon- 
figured for other computer systems! (The 80+2 
Operates as Drive 0 and any of the other three 
addresses (with the sandard Radio Shack Cable) 
or as any of four drives (with the SS Standad 
C) Formatted data storage is В0.6К 
161.2K bytes single/double density. 


SIRIUS 80-2 .......... -— $449.95 


The SIRIUS 80+3 is a single sided, 80 track, 
"Quad" density Floppy Disk unit. Рети 2% 
times the storage of a Standard Radio Shack 
drive, the 80+ 3 greatly reduces the need for 
diskettes correspondingly. Additionally, 
because of the increased storage and faster 
track-to-track access lime, the 80 +3 allows tre- 
mendously increased throughput for disk based 
pogan ! The 80+3 INCLUDES SIRIUS's 

RAKS-PATCH on Diskette. Formatted data 
eke is 204K/40KB bytes single/double 
lens 


SIRIUS 80--3 ................ $489.95 


The SIRIUS 80--4 Floppy Disk add-on is a 
double sided, 160 track (80 per side), 5" 
monster! The ultimate in state-of-the-art 5%" 
Poppy ra technology, to 80--4 is seen by the 
TRS-80° as two single sided disk drives, each 
with 80 tracks. Thus, in terms of capacity one 
80 4 is equivalent to 425 standard Radio Shack 
oem ыз ~ of over 73% (not to mention 
diskettes!!!). (With a double density converter, 
the available memory is huge!) The 80+4 is 
similar to the 80+ 2 in that it arrives configured 
as Drive 0 and =| of the other three addresses 
(with the standard Radio Shack Cable) or as any 
of four drives (with the SS Standard Cable). The 
80+4 INCLUDES TRAKS-PATCH on Diskette. 
(The plug board is also included.) Formatted 
data storage is 408K single density or 816K 
bytes double density. 

SIRIUS 80+4..,..... r» 0924.95 


| 

| All 80+ Series Floppy Disk add-ons operate a 5 

| milliseconds track-to-track access time (ei 

| times faster than the SA 400) but are Expansion 
Interface Limited to 12 milli-seconds for the 


S-80- 


| *TRS-80© Tandy Corp. 


TO ORDER CALL (615) 693-6583 


Phone Orders Accepted 9AM-7PM (ESDT) 


We accept MC, VISA, AE, COD (requires Certified Check, Cashier's Check 
or Cash) and Checks (personal checks require 14 days to clear). SHIPPING 
AND HANDLING: $7.00 per Floppy Disk Drive or 80+ Module № 5% for other 
items (any excess will be refunded) & Foreign Orders add 10% for Shipping 
7528 Oak Ridge Highway & Handling. Payment in U.S. currency № Tennessee residents add 6% Sales 
Knoxville, Tennessee 37921 Tax B VOLUME DISCOUNTS AVAILABLE 


MPI 51/22... 


A Great Rellable Mini-Drive! 


W Fast! Sms track to track access 
ш Exclusive Pullay-Band Design 

ш Unique DoorlEjector Mechanism 
Ш Reliable 71% Speed Stability 

ш Single/Double Density Operation 
@ !ndustry/ANS! Standard interface 


Da 40 tracks, 120K/240K 

= Single/Doubk бепзйу“*).....$259.95 
MPI 52 | 
О 
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| МР! 91/92... NEW 


STATE-OF-THE-ART 


DISK DRIVE! 


MPI 91 
Single Head, 80 tracks, 240K/480K 
ngle/Double Densiy**) ,.,...,.. $389.95 


MPI 92 
Single Had, 160 tracks (80/side), 
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* *L/niormatteg data storage 


Introducing the 
Versatile, Low-Cost 
OMEGA Series 
Controller 


As new technological advances bring down the 
cost of fast, reliable mass data storage, the need 
for an inexpensive, versatile controller have be- 
come PX and greater. To meet this need, 
SIRIUS SYSTEMS’ OMEGA Series Controller 
was designed. 


The SIRIUS OMEGA Series Controler Module 
utilizes an on-board microprocessor to 
mediate data transfer to a wide variety of 
peripherals from an equally wide variety of host 
computer systems. Up to four Winchester Hard 
Disks (8"' or 14"), four 5'A"' nA ami Drives 
and/or up to eight 8" Roppy Disk Drives may be 
in use at one time. Host systems interfacing 
is "xm via a parallel or a serial inter- 
face. With tha additon of a Personality module, 
the OMEGA Series Controller Module is directly 
compatible with many popular com- 
pur systems (among them Ihe ТАЗ-80*, 

pple, Heath, and athers). Provision is made for 
the addition of a streaming tape drive, also. 


SPECIFIC HARDWARE 

FEATURES INCLUDE: 

Ш Contro! of up to twelve Floppy Disk Drives 
(eig t8" andior iow 94") — 
e 8" and/or 5'A" Disk Drive Utilization 
e Single (FM) ог Double (MFM) density data 


storage 
e Hard or Soft sectored diskette usage 
e Utilization of "Quad" density (96 ipi) 8" or 
514" Disk Drives 
@ Control of up to four WINCHESTER Туре 
PRIAM DISKOS Disk Drives 
e 8" or 14" may intermix on the same cable 
e Accommodates 8" and/or 14” drives of 
oe to 154Mbyles 
e Uitra-Fast data transfers 
№ Extremely flexible host-controter interfacing 


SPECIFIC SOFTWARE 
FEATURES INCLUDE: 
ш Dynamic format modifications via command 


words 

m ene 4 flexible lormat acceptance tor un- 
usual data storage formals 

@ Easily interfaces to standard operating sys- 
tems (TRS-DOS*, CP/M* * *, etc) 

№ Operates in either get/put sector mode ог 
data string mode 

IB Performance parameters may be 2m by 
EPROM replacement or Dynaminic Repro- 
gramming 


Dedicated systems cards are also available on a 
limited basis for tha STD-BUS and the S 100. 
These cards feature shared memory also (again, 
software selectable) in addition to the regular 
OMEGA Series Controller Module features. Con- 
suk SIRIUS SYTEMS for current price and 
availability for the entire line of OMEGA Series 
Memory Units and Controllers. Dealer inquir- 
les are invited. 
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Figure 3: А graphic example of Khachiyan's algorithm. The 
Khachiyan algorithm (described here for a two-dimensional 
problem) begins with a circle centered at the origin with a radius 
of a given size such that the circle is guaranteed to contain the 
solution points, if they exist. Successive iterations of 
Khachiyan's algorithm produce ellipses of smaller area that still 
contain the solution points. Here, the initial circle Е, is shown in 
figure За. Ellipse Е; is then computed from E,, as shown in figure 
3b, and ellipse E; is computed from Ei, as shown in figure Зс. In 
the last two figures, the current ellipse is shown in black, and the 
previous ellipse is shown in gray. The shaded area in all three 
figures describes the inequalities' solution set. 
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Computer regularly $1,295.00 
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• All orders should include-3% postage 
(1096 foreign orders) 
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e Personal checks 2 weeks to clear 

e Cal. residents add 6% tax 
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HARDWARE AND SOFTWARE" 


The Technology Store 
(415) 948-4500 
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minimum volume (and it does so within 16L7? steps), it 
can contain only solutions. Thus, either the center x, is a 
solution (making the discrepancy = 0), or there were no 
solutions in the first place, and the system is inconsistent. 
To see graphically how the ellipses evolve, we will con- 
sider the following simple system of linear inequalities: 


—x, + 0x, s —1 
Ox, — tie = ж! 


graphed in figure 2. These are, in fact, the first and third 
inequalities of system (1.1). 

To make the diagrams clearer, we do not take L = 7, 
as equation (3) would dictate, but L = 2, which we will 
later show (in Part 2) is permissible. This makes хо = 0 
and О, = diag(4,4) (a 2-by-2 matrix with 4 in the main 
diagonal elements, 0 elsewhere). The initial ellipse E; is 
shown in figure 3a. 


THE 6502 BOOK YOU'VE WAITED FOR... 


PRACTICAL MICROCOMPUTER PROGRAMMING: THE 6502 


A complete assembly language course for the 
6502 consisting of: 


THE TEXT... 


In 20 chapters and more than 100 formal program examples 
PRACTICAL MICROCOMPUTER PROGRAM- 
MING: THE 6502 covers fundamental assembly language 
techniques as applied to the 6502 with the same thor- 
oughness and attention to detail as its predecessors did for 


the 8080, 6800 and 280. The ''difficult"" topics such as in- | 


terrupts aren't skipped or glossed over but treated in full 
detail. The example programs address real world program- 
ming problems and in many cases can be taken whole from 
the book for use in application programs. There is no non- 
sense, no games, just chapter after chapter of solid, accu- 
rate programming information. There is nothing else like it 
available anywhere at any price. If you intend to program the 
6502 at assembly level you need PRACTICAL MICRO- 
COMPUTER PROGRAMMING: THE 6502. 


THE PROGRAMMING SYSTEM... 


À complete editor/assembler system which runs directly on 
the Apple |! computer but will run with user supplied 1/0 on 
any 6502 based computer with 10K RAM beginning at $2000. 
This is an entirely new programming system written special- 
ly for this book. It frees the programmer from having to de- 
tine page zero references at the beginning of the program 
and contains many pseudo-ops and compound instructions 
to solve the problems which have made the 6502 difficult to 


program in the past. Nothing like this system has ever ex- ,, 


isted for the 6502 before. The full source listing of this 
system is given in an appendix. 


AND MORE SOFTWARE... 


A debugging monitor with self restoring breakpoints, filling 
and searching of memory, direct viewing of stack contents, 
memory ''windowing'' and many other features. This de- 
bugging monitor runs specifically on the Apple И but can be 
modified to run on other 6502 configurations. If you're tired 
of inserting and removing BRK instructions by hand this pro- 
gram is for you. The source of the debugging monitor is also 
included in the book. 


AND THE OBJECT IS FREE... 
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The object of both the editor/assembler and the debugging monitor are sent to book purchasers without charge on either Apple Il compatible 
cassette or paper tape when the licensing agreement at the back of the book is returned. The object code is also available on disk for the Apple II 


for a nominal charge. 


IF YOU NEED TO PROGRAM THE 6502 AT 
ASSEMBLY LEVEL AND YOU'RE TIRED OF 
THE "QUICKIES" AND REHASHES OF THE 
MANUAL, THEN PRACTICAL MICROCOM. 
PUTER PROGRAMMING: THE 6502 IS FOR 
YOU. AT $32.95 YOU WILL NEVER SEE 
MORE VALUE FOR THE MONEY. 


Available August 25th 1980. Please allow 30 days for 
delivery. 


Apple and Apple И are trademarks of Apple Computer 
inc., Cupertino, CA 


Please send my copy of PRACTICAL MICROCOMPUTER PRO- 


GRAMMING: THE 6502 US Funds only. No COD please. 
О Check enclosed O Money Order enclosed 


NAME 
ADDRESS 
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Send to: Northern Technology Books 
Box 62 
Evanston, IL 60204 


SORCERER” 


SOFTWARE! 


Unless otherwise noted, all programs are on cassette and 
require only 8K of memory. 


FORTH 


new! Now Sorcerer owners can ы convenience and speed of the fascinating FORTH 
programming language. Based on FIGFORTH and written by James Albanese, this version 
was designed especially far the Sorcerer and includes the capability to read and write data 
(screens) to cassette tape and a complete on-screen editor. Requires at least 16K of RAM. 


new GRAPHICS ANIMATION by Lee Anders. This package provides the BASIC program- 
mer with a powerful set of commands for graphics and animation. The program is written in 
machine language but is loaded together with your BASIC pupam and graphics definitions 
with a CLOAD command. Any image from a character to a targe graphic shape may be 
plotted, moved, or erased with simple BASIC commands. Encounters of plotted character 
sets with background characters are detected and background images are preserved. Con- 
tains a medium resolution plotting routine. A keyboard routine detects key presses without 
carriage returns. Includes a separate program for constructing images. $29.9 


new! STARBASE HYPERION™ by Don Ursem. At last, a true strategic space game for the 
Sorcerer! Defend a front-line Star Fortress against invasion forces of an alien empire. You 
create, deploy, and command entire ship squadrons as well as ground defenses in this 
complex tactical simulation of war in the far future. Written in BASIC and 2-80 code. Full 
graphics and realtime combat status display, Includes full instructions and STARCOM battle 
manual. Requires at least 16K of RAM. 


new! HEAD-ON COLLISION™ by Lee Anders. You are driving clockwise and a computer- 


$17.95 | 


controlled car is driving counter clockwise. The computer's car is trying to hit you head on, | 


but you can avoid a collision by changing lanes and adjusting your speed. At the same time 
you try to drive over dots and diamonds to score points. Three levels of play, machine 
language programming, and excellent graphics make this game challenging and "n lor 
all. At least 18K of RAM is required. $14.95 


new! LUNAR MISSION by Lee Anders. Land your spacecraft softly on the moon by 
controlling your craft's three propulsion engines. Avoid lunar craters and use your limited 
fuel sparingly. You can see both a profile view of the spacecraft coming down and a plan 
view of the landing area. Land successtully and you get to view an animated walk on the 


| moon. Nine levels of play provide a stiff challenge to the most skillful astronaut. кешн ai 


least 16K of RAM. 


new! HANGMAN/MASTERMIND by Charles Finch. Two traditional games are brought to life | 


by Sorcerer More. HANGMAN has three different vocabulary levels for you to choose 
from. In MASTERMIND, the computer selects a four-character code and d have to uncover 
il. These two games provide I NR way for young people to develop their voca Hr 
and their logical reasoning ability. Written in BASIC. $11.9 


QS SMART TERMINAL by Bob Pierce. Convert your Sorcerer to a smart terminal. Used witha 
modem, this program provides the capability for you to communicate efficiently and save 
connect time with larger computers and other microcomputers. The program formats 


incoming data from time-sharing systems such as The Source for the Sorcerer video. | 


Incoming data can be stored (downloaded) into a file in ВАМ, Files, including programs, may 
be saved to or loaded from cassette, listed on the video, transmitted out through your 
modem, or edited with an on-board text editor. Interfaces with BASIC and the Word 
Processor Рас. $49.95 


DPX™ (Development Pac Extension) by Don Ursem. Serious 280 program developers will 
find this utility program to be invaluable. Move the line pointer upward. Locate a word of 


symbol. e |; a character string wherever n occurs. Simple commands allow you to jump | 


directly from 
lor listings. Built-in serial driver. Stop and restart listings. Abort pes! with the ESC key. 
Save backup files on tape at 1200 baud. Load and merge files from tape by lile name. 
Versions for 8K, 16K, 32K, and 48K Sorcerer all on one cassette, Requires the Sorcerer's 
Development Pac. $29.95 


Other utility programs: 


PLOT by Vic Tolomei, High res and low res modes ................ ivt $14.95 
SHAPE MAKER™ by Don Ursem. An on-screen character maker ........... $14.95 
DEBUG by Bob Pierce. Debug machine language programs ............... $14.95 
SOFTWARE INTERNALS MANUAL by Vic Tolomei. А 64-page book.......... $14.95 
Other game programs: 

| MARTIAN INVADERS™ by James АЇрапе$е............................ $14.95 
NIKE 11" by Charles Finch and Bob Вго!е!........................... $11.95 
TANK TRAP by Don Ursem ............. CDM А $11.95 
MAGIC MAZE™ by Vic Tolomei .......... —^—— — MH— $11.95 
FASTGAMMON™ by Bob Christiansen ..,.......... ——— see $19.95 


QUALITY SOFTWARE 


6660 Reseda Alvd., Suite 105, Reseda. CA 91335 
Telephone 24 hours. seven days a weelc (213) 344-5599 


WHERE TO GET IT: Ask your nearest Sorcerer dealer to see Quality Software's Sorcerer 
programs. Or, if you prefer, you may order directly from us. MasterCharge and Visa card- 
holders may telephone their orders and we will deduct $1 from orders over $19 to compen- 
sate for phone charges. Or mail your order to the address above. California residents add 6% 
sales tax. Shipping =: Within North America orders must include $1.50 Юг first class 
shipping and handling. Outside North America the charge for airmail shipping and handling 
is $5.00 — payable in U.S. currency. 

"The name "SORCERER" has been trademarked by Exidy, Inc. 
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Khachiyan’s algorithm is an approximation of the 
following geometric construction of the next ellipse Ем 
with center X}: from the known ellipse E, with center хх. 
Since this construction does not give the exact results of 
the formulas in (5), we will denote the results of our con- 
struction by Ef» and xf... 

The ellipse Е! is determined from Е, and x, (see figure 
3b) as follows: 


* Draw a chord through x, parallel to the boundary 
of the inequality most severely violated (indicated 
previously as having subscript i(k)). This chord 
cuts the ellipse E, at two points, p; and p;. The 
solution set of the inequality i(k) will lie on one 
side, the "solution side," of the chord. (The solu- 
tion side of the hyperplane can be determined by 
examination.) 

• The new ellipse E; passes through p, and р, has 
its center on the solution side of the chord, and is 
tangent to the old ellipse E, at the point T. 

e Of the infinite family of ellipses satisfying the 
above conditions, choose the one with the 
smallest volume. xí is the center of this new 
ellipse F1. 


The ellipses Е; and E; (determined similarly from Ej) 
are shown in figures 3b and 3c, each with its predecessor 
drawn in gray. Note that the ellipses are shrinking, the 
three having approximate areas of fifty, forty, and thirty- 
two square units respectively. The algorithm ended with 
ellipse EZ, since its center х; is in the solution set. 

It is important to notice that, while the requirements of 
tangency and minimal volume in our construction are 
aesthetically pleasing, they are impossible to achieve in 
practice. Remember that Khachiyan is concerned with a 
calculation procedure having only a limited degree of ac- 
curacy. If any of the numbers encountered in the execu- 
tion of the algorithm could not be exactly represented in 
the computer, the cumulative effect of the resulting 
roundoff errors could be fatal, particularly in the detec- 
tion of the inconsistency of a system of inequalities. The 
paper of Gacs and Lovasz, mentioned previously as ig- 
noring questions of computational precision, presents a 
modification of the algorithm that computes the tangent 
ellipses of minimal volume. Thus the Gacs-Lovasz for- 
mulas cannot be expected to be successful in any actual 
computation. 

Khachiyan overcomes this difficulty by choosing his 
ellipses slightly larger than necessary so that, even with 
his limited accuracy, he can assure that the region he 
wants is contained in them. The trick here is that if the 
ellipses are made too large, they will not shrink down on 
the solutions fast enough. Khachiyan's formulas in (5) for 
the ellipses achieve the proper balance between the prob- 
lem of accuracy and the need for a rapidly shrinking 
series of ellipses. 

If you carry out the calculations for the example of 
figure 2, you will find that, while Е! passes through the 
points (0, 4)' and (4, 0)', Khachiyan's ellipse E, passes 
through (0, 4.12)' and (4.06, OY. 

Part 2 of this article will discuss a fundamental short- 
coming of Khachiyan's algorithm and will include a pro- 
gram in BASIC for the TRS-80.m 


appy customers are fast 

making Single & Multi- 
User OASIS recognized as 
the super system software. 
BUT, system software is only 
as good as the applica- 
tions it runs. And that's 
where OASIS really cooks. 


pplication software 
developers particularly 

like OASIS because it 
lets them blend unique 
performance features with 
their own products—in 
other words, build better 
software. Security features 
like User Accounting with 
Logon, Password and 
Privilege Level; File and 
Automatic Record Locking; 
Private, Shared and 
Public Files. Speed and 
convenience of Keyed 
Index (ISAM) Files. Economy 
from Compiled Re-Entrant 
BASIC that makes multi-user 
systems practical on as 
little as 64K memory. And 
lots more. 


ecause OASIS has better 

development tools — 
and more of them— 
creating very sophisticated 
software is possible, 
practical, easier, faster. Just 
one example: BASIC that is 
an Interpreter and Compiler 
with Debugger and 
Editor. If you do your own 
development, you'll really 
appreciate these kinds 
of features. For software 


professionals, they make 
providing superior products 
much more cost attractive. 


dd all the ingredients 
together and, whether 

you do it yourself or buy it 
off the shelf, the pay-off 
is a wide selection of top- 
performing, top-quality 
application software that 
does more so you do less. 

OASIS; Single or Multi- 
User with a sizzling array 
of features and tools; 
almost unlimited software 
possibilities (and applica- 
tion software for Single- 
User OASIS is Multi-User 
compatible); the most 
extensive documentation in 
the industry—indeed, you 
get a lot to like. And that's 
put OASIS System Software" 
among the hottest products 
on the market. 


rop us a line today 

for a complete, free 
Application Software 
Directory. And see your 
OASIS Distributor, or send 
the coupon direct, to get 
the products you want. Try 
us. We believe you'll savor 
the OASIS recipe. 


* For Z80 based computers. || 


OASIS IS AVAILABLE FOR 

SYSTEMS: Altos; Compucorp; Cramemca: 
Delta Products; Digital Group; Digitat 
Microsystems; Dynabyte; Godbout: IBC: 
Index; Intersystems; North Star Onyx; 

SD Systems: TRS BO Mod li; Vector 
Graphic: Vorimex. 

CONTROLLERS: Bell Controls; Cameo; 
Corvus; Konan; Micromation; Micropolis: 
Tarbell; Teletek; Thinkerloys; X Comp. 


THE OASIS 
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APPLICATION SOFTW. 
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Construction of a Fourth- 
Generation Video Terminal, Part 1 


Theron Wierenga 
POB 2007 
Holland MI 49423 


The construction of this fourth- 
generation video terminal is a project 
that began as a detour from the plans 
for building a 16-bit microcomputer. 
I have had a long-standing interest in 
building an advanced-design video 
terminal that would have a scrolling 
feature and a large 2000-character 
display. It was my desire to have the 
terminal utilize one of the new pro- 
grammable  video-display-controller 
integrated circuits, and be a stand- 
alone unit with its own micropro- 
cessor that would not steal cycles 
from or otherwise load down the 
host computer. The number of addi- 
tional parts that are needed to add the 
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microprocessor is quite minimal and, 
in turn, the microprocessor reduces 
additional interfacing that would be 
otherwise needed. The circuitry of 
this terminal, when wire-wrapped on 
a single board, could fill one slot in 
the motherboard of the planned 
16-bit microcomputer, or could be 
used with any other host computer as 
a stand-alone unit. 

Upon receiving a copy of Intel Cor- 
poration's Peripheral Design Hand- 
book (April 1978 edition), I found a 
set of plans for just such a terminal. 
The article is entitled "CRT Termina! 
Design Using the Intel 8275 and 
8279." This circuit and its associated 
software were the basis for my 
design. This month, in Part 1, I'll 
describe the construction up to the 
point where you can get the 8085 
microprocessor operating. Next 
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month, in Part 2, I shall tell about the 
procedures for assembling the 
keyboard and video circuitry, putting 
the control software into operation, 
and checking out the system. Readers 
planning to build this terminal should 
obtain a copy of the Peripheral 
Design Handbook, as well as the 
MCS-85 Users Manual, which 
describes the operation of the 8085 
microprocessor, Included in the fifty- 
seven-page article are detailed design 
theory, system specifications, system 
hardware and software design, an ex- 
planation of software subroutines, 
and the original design schematics 
and data sheets on the Intel peripheral 
circuits that are utilized in the design. 
The Intel handbooks are available 
from Intel Corporation, Literature 
Department, 3065 Bowers Ave, Santa 
Clara CA 95051. 


Terminal Features 
Here are some of the features of 
this video terminal: 


Display format: eighty characters 
per display row, twenty-five 
display rows. 
Character format: 5-by-7 character 
contained within a 7-by-10 matrix, 
first and tenth lines blanked, first 
and seventh columns blanked, 
ninth line cursor position, blinking 
underline cursor. 
Character recognized: Displayable 
characters: sixty-four American 
Standard Code for Information In- 
terchange (ASCII) uppercase 
alphanumeric characters, 
Control characters: 

Line feed (control-]), 

Carriage return (control-M), 

Back space (control-H), 

Escape sequences: 

Cursor up (ESC, A), 

Cursor down (ESC, B), 

Cursor right (ESC, C), 

Cursor left (ESC, D), 

Clear screen (ESC, E), 

Home (ESC, H), 

Erase to end of screen (ESC, 


p, 
Erase line (ESC, K). 
Characters transmitted: sixty-four 
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EDITION 


SIGNED AND NUMBERED 
EDITIONS OF 100. 
$15 EACH 


Robert Tinney Graphics is now issuing 

limited editions of selected Byte Cov- 

ers, each signed and numbered by 
the artist, Robert Tinney. The first four 

Collector Edition covers are shown at 

right. Unlike previously published 

Byte covers, these magazine-size 

prints are made from the original Byte 

color separations, and can be offered 
at a substantially lower price. 

Collector Edition Byte Covers offer 
the following features: 

o THEPRINT—Each Collector Edition 
Byte Cover is 11'’x14’', including 
1Vo'' borders at top and sides, and 
а 134'' border at bottom. The paper 
stock is a smooth finish, 65 Ib. an- 
tique cover weight. This heavy, very 
white sheet reproduces the depth 
and brilliance of the original art. 

o THE EDITION—AIl Collector Edi- 


o SHIPMENT —Collector 


inspects and approves the quality 
of each print before personally af- 
fixing the individual number and 
signature at bottom. A Certificate of 
Authenticity accompanies each 
print and certifies the number of the 
edition as well as the destruction of 
the printing plates. Each certificate 
is also signed and numbered by Mr. 
Tinney. 

Edition 
prints are packed flat between 
heavy binder boards to avoid rolling 
and to assure undamaged ship- 
ment. However, should any dam- 
age occur, your print will be im- 
mediately replaced. Shipment, of 
course, is always first class. 


o PRICE—The priceof each Collector 


Edition Byte Cover is $15, plus $3 
for postage and handling ($6 for or- 
ders outside the U.S. and Canada). 
If all 4 covers are ordered, the price 
is only $50 plus postage and han- 
dling. 

If you would like to order one or 


tions are strictly limited to 100 more of these beautiful Collector Edi- 
prints, and the printing plates are tion Byte Covers, please use the con- 
destroyed after the run. Mr. Tinney venient coupon below. 
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12''x16"' frame. Frame not included. 
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ASCII uppercase alphanumeric 
characters, ASCII control 
character set, ASCII escape 
sequence set. 

Program memory: 2 K bytes, 2716 
erasable programmable read-only 
memory. 

Display/buffer/stack memory: 
2 К bytes, 2114 static program- 
mable memory. 
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Photo 1: The complete video terminal circuitry constructed on a wire-wrap board. The 


component side is shown. 
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Data rates: 300, 600, 1200, 2400, 
4800 bits per second (bps). 
Interface to host computer: 20 mA 
current loop. 
Scrolling capability: Scroll-up 
feature implemented with 8257 
direct-memory-access controller. 
The author of the Intel article used 
an 8080A-based single-board com- 
puter, the Intel SDK-80, and an 


$ y. 54 айат: 258 €: 
4 ml Гиз ЕТ pr 


2: The bottom or wired side of the video terminal board. 


SBC-905 prototype board for the 
additional circuitry needed. I wanted 
everything to fit on a single board 
and to run off a single 5 V power sup- 
ply, so extensive changes were made 
in my design. The schematic diagram 
appears in figure 1. The completed 
unit retains all of the original features 
plus one or two more. 


Hardware Changes 

The following are the major hard- 
ware changes that were made in my 
design: 


€ Ап 8085 microprocessor was 
substituted for the 8080A device. 
Although the parts count is about 
the same, the 8085 system needs 
only a single 5 V power supply. 
The 8085 microprocessor needs an 
additional 8212 latch for the lower 
address lines and a 7415257 multi- 
plexer to produce the control bus. 
The interfacing to the 8257 direct- 
memory -access controller is some- 
what involved; a detailed 
schematic of this is provided in the 
Peripheral Design Handbook on 
pages 1 thru 82. 

€ The additional 8216 buffer from 
MEMR and MEMW is un- 
necessary. These signals can be 
taken directly from the 74LS257. 

© A single 74LS138 decoder was used 
for enabling the peripheral cir- 
cuitry (ie: the 8251, 8257, 8275, 
and 8279 devices). 

€A 5V type, 2513 character- 
generator read-only memory was 
substituted for the 2708. This saves 
programming the sixty-four 5-by-7 
matrices into a 2708-type program- 
mable read-only memory. 

€ The MD (mode) lines on the two 
8212s that buffer the 2114 memory 
integrated circuits are tied to 
ground instead of +5 V. This is 
an error in the Intel schematic. 

€ Interrupt lines for the 8251 and 
8275 are not connected into the 
8085. The TRAP interrupt is pulled 
down to ground through a dual-in- 
line pin (DIP) switch. Opening this 
switch pulls up the TRAP inter- 
rupt, vectoring the 8085 micropro- 
cessor to a small system monitor. 

€ Video and sync signals were added 
together through the use of a 7401 
open-collector NAND package 
and a single transistor to form a 
composite-video output. 


Text continued on page 216 


Let this New Series from 


BYTE BOOKS answer your 


Programming Techniques is a series of 
collected articles concerned with the art and 
science of computer programming. The first 
volume in the Programming Techniques 
series is entitled Program Design. The pur- 
pose of the book is to provide the personal 
computer user with the techniques needed 
to design efficient, effective, maintainable 
programs. 

ISBN 0-07-037825-8 Pages: 96 
Price: $6 
Editor: Blaise W. Liffick 

Simulation is the second volume in the 
Programming Techniques series. Both 
theoretical and practical applications are 
included. Particularly stressed is simulation 
of motion, including wave motion and fly- 
ing objects, and the use of simulation for 
experimentation. 

ISBN 0-07-037826-6 Pages: 126 
Price: $6 
Editor: Blaise W., Liffick 

Numbers in Theory and Practice is the 

third book in the series. It includes infor- 
mation of value to both the novice and the 
experienced personal computer user. The 
mechanics of the binary system are dis- 
cussed, including software division and 
multiplication, as well as floating point 


programming questions 


numbers, numerical methods, random is a collection of the best articles from past 
numbers, and the mathematics of computer issues of BYTE magazine plus new material 
graphics. collected specifically for the series, on sub- 
ISBN 0-07-037827-4 Pages: 192 jects such as multiprogramming, stacks, 
Price: $8.95 interrupts optimation, and real time 
Editor: Blaise W. Liffick processing. 

The 4th volume of the Programming ISBN 0-07-037828-2 Pages: 160 
Techniques series, Bits and Pieces, covers Price $8.95 
various topics of interest to programmers. [t | Editor: Blaise W. Liffick 
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e i —n []. / copies of Simulation 
"Hi P D copies of Numbers in Theory and Practice 

ü Г] copies of Bits and Pieces 


Name Title Company 


Street City State/Province Code 


UT 


В ante 70 Main St, Peterborough, NH 03458 


C Check enclosed in the amount of $ 
L] Bill Visa О Bill Master Charge 
Card No... . . Exp. Date 
Add 60е per book to cover postage and handling. 
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Figure 1: Schematic diagram of the video terminal circuit. The Intel 8275 video-display controller is in the center of the figure. 
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Text continued from page 212: 

® With a system clock of 6.144 MHz, 
data rates of 300, 600, 1200, 2400, 
and 4800 bps were generated with 
a 7490 and 7493 counter. Data-rate 
selection is through five positions 
of an eight-position DIP switch. 

® A current-loop interface was used, 
since only a 5 V supply was 
available. There is also provision 
for direct access to the universal 
asynchronous receiver/transmitter 


Pewee” 7 DA fat fret = Naya 


@An 8131 


(UART) pins. 

comparator was 
substituted for the 74L$138 used 
for 2716 decoding. 


@ Decoding was done somewhat dif- 


ferently for the programmable 
memory, although the addresses 
still extend from hexadecimal 8000 
to 87FF. These addresses make 
compatability with the 8257 direct- 
memory-access controller easy. 


9 Details are given as to how the 
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Photo 3: The sixty-three-key Jameco keyboard mounted on its printed-circuit board 


and installed on support blocks. 
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Sorcim's software delivers all the advantages of PASCAL — from ease of learning 
to sophistication of application — at a price you'd expect to pay for BASIC, And, 


x the features are as impressive as the price: 


® Totally CP/M* compatible (for 8080 or 280 based systems) 


@ Built-in error checking 


@ Console cursor controls for word-processing like editing capabilities 
@ Extensions chosen for compatibility with other popular PASCALs 
@ Complete random file and longer integer (32 bit, 9 digit) support 


Case statement includes otherwise clause 


ФЕ Wirth implementation 


ФАП VO totally compatible with CP/M file structure 
@ Special version available for 280 + 9511 math chip based systems 
Optional updating service protects your investment 


Ө Runs under both CP/M 1.4 and 2.2 


Q Full access to CP/M data files written in other languages and stored urider CP/M 
@ Assembly code external support for added flexibility 


Hawg Still need convincing? The 90 page manual is available separately for $10, and 
21 tells all about PASCAL/M's implementation. Need more background? Jensen and 
Н Wirth’s definitive book on PASCAL is $7.90, You may never go back to BASIC 


again! 


sided, single-density, soft-sectored CP/M compatibl 
media, We accept UPS COD, Mastercard? , VISA" ‚в 
personal checks (allow time to clear], and certified $ 


checks. Californians add sales tax, Add $10 outside? 
U 


c 22/3 CALLE DE LUNA 


22 SANTA CLARK, CALEORNIN 95050 ПЕ 
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Circle 153 on inquiry card. 


keyboard is connected to the 
system. This is missing in the 
original article. Án inexpensive 
unencoded keyboard (available 
from Jameco Electronics) was 
mounted using a printed-circuit 
board as well as some wire-wrap 
connections. 

€ The video monitor that I used is a 
12-inch Motorola unit that takes a 
composite-video input signal. It 
was obtained as surplus in used 
condition. Whatever brand or size 
is used, it should have a bandwidth 
of 12 MHz. 


Software Changes 

A number of changes were made in 
the software as supplied in the Intel 
articles. Several minor changes have 
no direct effect on the program execu- 
tion, but rather just shorten the code. 
The major changes are as follows: 


® The interrupt vectors at the top of 
the program were removed. A 
single vector for the TRAP inter- 
rupt was left in, When the TRAP 
switch is opened, the 8085 
microprocessor will transfer con- 
trol to a small system monitor that 
can be used for debugging. 

€ A polling system is used in place of 
the interrupt system to check the 
states of three of the peripheral 
systems. First, the system checks to 
see if a character has been received 
by the 8212; second, if the 8275 has 
requested that the 8257 be 
reinitialized; and third, if the 8279 
has a character to be transmitted 
from the keyboard. A data rate of 
4800 bps is still possible using this 
polling system. 

€ The table for character lookup for 
the keyboard has been changed 
completely. This was done to com- 
ply with the way that I had wired 
the scan matrix for the unencoded 
keyboard. A few additional ASCII 
codes were added that can be 
transmitted from the video ter- 
minal. These codes were for keys 
on the Jameco keyboard. 

® The initialization of the 8251 and 
8279 was changed. The values used 
should work for most systems. 

€ The 8257 was initialized to Mode 0 
because of the change to a stan- 
dard 2513 character generator. 

® А system monitor was added at the 
bottom of the program which has 
five commands. The use of the 
monitor is covered in Part 2 of this 
article. 


Circle 154 on Inauiry card. 


16 BIT $100 PROCESSOR 


The LDP88 single board computer is the first 16 bit 
processor to put the power of a 16 bit processor on 
the 8 bit $100 bus. The LDP88 is IEEE 5100 bus 
compatible ensuring that the user has a large number 
of compatible board products to choose from. The 
LDP88 uses the Intel 8088 processor which is fully 
compatible with the 8086 instruction set. 


ANNOUNCING 


Lomas Data Products is pleased to announce the 
avallability of the LDP72 floppy disk controller. The 
LDP72 is also IEEE S100 bus compatible and offers 
the following advanced features: 


ө Software selectable single or double density 

® Mix minifloppies with standard floppies 

6 Phase locked loop data separation for 
data reliability 

€ Controls up to 4 floppy disks 


Partial Kit Full Kit Assembled & Tested 


LDP88 $199.95 $349.99 $399.99 
0Р7 2 129.95 219.95 274.95 


Coming Soon: A disk operating system for the 
LDP88, LDP72 combination. 


MasterCharge and Visa accepted (Visa add 4 96) 
(Mass. residents add 596 sales tax) 


Lomas Data Products 
11 Cross Street 
Westborough, MA 01581 
Telephone: (617) 366-4335 


ВМО 

$-100 ROM, 
RAM & 1/0 
BOARD 


ECT's R?l/O is an S-100 Bus I/O Board with 3 Serial 
ЏО Ports (UART's), 1 Parallel I/O Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 


2K of Static RAM. 
$295.00 
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DEC LSI-11 
Components 


Dependable service 
at discount prices 


Domestic 
and Export 


Tin falas in 


Computer Suppliers, Inc. 


25 Chatham Rd., Summit, N.J. 07901 
Since 1973 


(201) 277-6150 Telex 13-6476 


Mini Computer Suppliers, Inc. | 


ЇЇШЇШЇШЇГ ТО 


Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 


RM-10 

S-100 

RACK MOUNT 
CARD CAGE 


ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 
(15A @ 8V, 1.5А @ + 16V). $295.00 


Specializing in Quality Microcomputer Hardware 
Industrial e Educational e Small Business e Personal 
Card Cages, Power Supplies, Mainframes, CPU's, Memory, I/O, OEM Variations 


LECTRONIC CONTROL TECHNOLOGY (201) 686-8080 


763 Ramsey Ave., Hillside, NJ 07205 


ЕСТЕ 


Circle 156 on inquiry card. 
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Photo 4: The etch side of the keyboard circuit board, showing the jumper connections 
made necessary by use of the single-sided board, 


€ The port numbers for the 
peripheral circuits have been 
changed. These values are set at 
the beginning of the video-control 
software. 


Construction 

The order in which the sections of 
this video terminal are built is very 
important. It is most unusual to put 
together a project as complex as this 
without having some sort of pro- 


blems. Following the order as it is 
given here will help with some debug- 
ging, and hopefully make things go 
more easily. Do not try to assemble 
everything and then give it the smoke 
test. 

I chose to connect the electronic 
parts by wire-wrapping. With the 
hundreds of connections necessary, it 
is almost impossible to not make a 
few wiring errors the first time 
around. Wire-wrapping allows you 


The МА тать b bere and MiooQaSys has ith Now you can own a complete 
minicomputer leaturng the incredible power of the БИМ processor mn а versatile 
теу system = afl at micro pees! The WE) pincessor offers а 16 bA 
extemal and 12 bit intemal data path, and has many architectural features 


previously 


found only in mainframe computers The SOAK single board computer 


olfers the uset ай of the power of the 68000 h a complete minicomputer, 
tambining mass momery , double density dsk/ Winchester controller, intemupl 


architecture, and пишет ИО The M 


8K may easily be interfaced to a variety 


of bus adapters, allowing the use of external peripherals, and RAM expansion 

to 15 Megabytes The Manframe homes the MD6aK, power supplies, IO 
connectors and dual wight inch dives Whether you are hooking for the most 
advanced single board computer, «i an amazing turkey system, the ҺЕФЕК and 


Mind rane are for puul 


+. 


Hardware: 
256K Bytes RAM 


Parity Checking 
Memory Management 


Sophisticated Firmware 
8 Parallel Ports 


& RS-232 Serial Ports IEEE 488 
Double Density Controller Intel 
DEC 


Winchester Controller 
Dual 8" Floppies 
Multi-User, Multi-Tasking 
Winchester Option 

Bus Adapters Available: 


Ци 
Software: 
DOS 
Resident Assembler 
Cross Assembler 


Linker 

Debugger 
$-100 Pascal 
5550 BASIC 
etc, etc. 


MD68K Single Board Computer $2395 


MiniFrame" with Dual Drives 


By Phone: Сай (213) 731-0878 for VISA, MC and COD. 
Send check or money order. 


How To Order: 


By Mall: 
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А MicroDaSys ровон 16275, Los Angeles , CA WIS TWX: 4 -121-2278 


$3995 


Circle 157 on inquiry card. 


to add or change connections easily if 
it is necessary. Wire-wrap also allows 
for a very compact design, which 
helps to cut down the electrical noise 
in the system. You should have 
available an oscilloscope, frequency 
counter, a general-purpose volt-ohm 
milliammeter, a  wire-wrap gun, 
30-gauge wire strippers, and a 
quantity of 30-gauge wire las well as 
the usual pliers, screwdrivers, solder- 
ing iron, etc). 

A large Vector wire-wrap board 
(44350) was used for the circuit, but 
several other general-purpose wire- 
wrap boards could also be used. 
Some individuals may choose one of 
the S-100 type boards, which would 
work just as well. Use one that has 
power and ground planes on it, This 
makes it easy to distribute the power 
supply lines to integrated circuits, 
and provides a good method for in- 
stalling noise capacitors. 

Glue the integrated-circuit wire- 
wrap sockets in place with an epoxy- 
type glue that comes in two com- 
ponents and must be mixed before 
use. After mixing the adhesive, wait 
until it starts to thicken considerably 
before applying it to the sockets. If 
the integrated-circuit sockets that you 
use do not have a few small holes in 
the bottom of the plastic body, make 
two or three holes with a 1/16-inch 
drill. This will give the glue 
something to which it can adhere. Do 
not use any of the “super glue” types 
of instant-bonding adhesive, as these 
are very thin and can bleed into the 
integrated-circuit socket, plugging up 
the pin holes and cementing the con- 
tacts together. An illustration of the 
parts layout is shown in figure 3. 

Following my own particular 
order, I first make all connections to 
the power-supply pins on the in- 
tegrated circuits. These connections 
are given in table 1. Connect 5 V to 
the power-supply bus and check out 
the voltage at the proper pins of each 
integrated-circuit socket before in- 
stalling the integrated circuits 
themselves. When you do apply 
power to the circuit, have an am- 
meter connected to your power 
supply. High current readings are a 
quick indication of serious problems. 
The entire circuit when completed 
should draw about 1.6 А at 5 У. The 
usual precautions against static elec- 
tricity when handling metal-oxide 
semiconductors (MOS) should be 
observed for the memory circuits, as 
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"ner IBM -CPIM -OSM 
= CP/M Compatible Distributed Processing 
Multi-User Computer System 


At last...the 


126 


Turn your electric typewriter into a low cost, high 
quality hard copy printer. 1 Year Warranty 


О 5 M Computer Corporation is introducing a true multl-user, mutti- 
tasking computer systern. 


- _Herdware features Software Features The patented” RDI—I/O Pak is fast becoming the industry standard 
$ 1 ВМ 3101 terminals. 1. Use of CP/M 2.2 allows any CP/M for typewriter output. Why? Because: 

= 2. Each user has Из own complete compatible software to be used. . It takes 2 minutes Io initially install and 5 seconds to remove or 
: system сога ge 1 - uu 2. Eye multiuser supervisor ех- replace. 

t memory, consaia, аг rintar (op. есиме ; : 

: tional. p р 3. 2 file protect modos (in addition 2. You do not have to modify your typewriter. e factory warranties 
$ 3. Unlike MP/M system there is no io CP/M's) prevent "fata! em- and maintenance agreements on your typewriter will be honored. 
= apeed degradation as you add brace" and “interleaved update 3. You can usa il with al powered carriage relurn typewriters that 
: Users. sequences", have U.S. keyboard Our Model | works with all non Selectrics and 
Е 4. ——-— aise ane та 4. РЕ system printer spool. our Model || works with Selectrics. Conversion between models 
E printer. 5. Mbssages can ba passed among tagos 2 minutes and the kit {26 plungers) is availabie for a nominal 
= 9. Users can select either host or users. charge. — | 

5 local printer. 4. You don't have 1o lug around a bulky printer when you travel. If 
$ B. Dual орру and up їс 128 maga Prices there is a typewriter at your destination, you can install the light 
Е T Up to 128 use ма Single user Malnirame {280, 64K Bet оак eee 

- н i ' 5. Same Interface for TAS-80, Apple and GPIB. Centronics and Pet 
s 8, Each user has a hardware CPU memory, 2 serial 3 parallel ШО, 1.2 at : 
: reset button. If any of ihe users M Ву 8 inch dud disk) . $5,195.00 compatible interfaces are available in third quarter 1980. Electric 
2 "crash" ha can reset his CPU Two user Mainframe ..... $7,790.00 pencil avallable. 

H without affecting other users. Each addilional user (CPU, Delivery: stock to 2 weeks. Price: $499.00, FOB Rochester, Do- 
z 684K memory, l/Q) ........ $1,295.00 

о карнай Noel T P 85 "RÓ ` $1695.00 See your local distributor or call Bob Giese, 716 385-4336. We have 
= Computer = QUMESMSRO........... $2,550.00 the only "clean" approach іо the typewriter / printer market. 

E OSM Corporation = 27 Mega Byte Hard Disk ... $4,995.00 Уд 
Ё 2364 Walsh Ave. темн Penine ROCHESTER DATA 
Н Sante Clara, СА 95051 (408) 496-6810 инь 3100 Monroe Avenue. Rochesier, New York 14818 incorporated 
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Put your computer 


in touch with the world. 


AJ makes it possible for only $185 with 
the A 242 acoustic data coupler. 


Experts call it "the best acoustic coupler Call toll-free for details: 

ever made.’ Reliability is phenomenal— (800) 538-9721. 

historically over 35,000 hours mean time California residents call: | 

berween failure! Thousands аге in use by (408) 263-8520. 
companies all over the U.S. 


And now, the A 242 from AJ, refur- 
bished at the factory, can connect to your 
terminal or personal computer, putting you 
in touch with every other compatible 
terminal or computer. If you can telephone 
the site, you can send and receive data. 

Bell 103/113 compatible, the originate- 
mode A 242 features quartz crystal control, 
RS 232 or TTY terminal interface, and 
operational speeds up to 450 bps. At just 
$185—about half the original price—it’s a 
tremendous bargain. And you can have 
even greater savings with purchases of 10 or 
more units. 

The A 242 carries our standard 30-day 
parts and labor warranty, and we're offering 
a no-risk, 10-day money-back guarantee* 


ANDERSON 
JACOBSON 
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well as all of the 8000-series Intel 
circuits. 

Next, make a photocopy of the en- 
tire schematic diagram. As you begin 
to wrap connections, use a red pen to 
trace each connection made on the 
schematic. This simple method 
eliminates the need for a wiring table, 
but establishes a complete bookkeep- 
ing system that indicates which con- 
nections are installed or incomplete. 

It is helpful to use as many different 
colors of wire as possible. The ad- 
dress bus can be done in one color, 
the data bus in another, power- 
supply lines can be red for +5 V and 
black for ground, and so forth. This 
is a great help when you have to trace 
down wires to check connections. 
Take the time to cut each wire to the 
exact length needed. Do not make 
wires any longer than necessary. 
Route wires neatly in between the 
wire-wrap sockets, and try to keep 
the interior portion of the socket area 
free from bundles of wires. A neat 
board is much easier to troubleshoot 
than the “rat's nest" variety. 

The few resistors and capacitors 
that are needed can be mounted on 
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OSBORNEH MANUAL ONLY 
&General Ledger . ..$ 59/$20 
#Acct Rec/Acet Pay..$ 59/$20 
#Payrollw/Cost . ..$ 59/520 

Buy 2 де! 1 (тее  ..$118/357 

AllSandCBASIC2 .$199/$71 


#General Ledger. 
#Accts Payable. 
# Payroll.. .. . 
ttinventory .. 
#Cash Register. 


#Apartment Mgt, 
#Job Costing 


PEACHTREE it 
+General Ledger 
{Асс Receivable 
fAccts Payable 
fPayrol . 
fInventory .., 
tfPropertyMgt.... 
tMatling Address 


WHITESMITH 
*"C" Compiler 


$2841$25 
А е 


#GeneralLedger , . 
#Accts Receivable. 

#Accts Payab . $747/$25 
# Payroll. . . $747/$25 
селу Control ..$447/525 
t Analyst. à .$197/$15 
: MSN 

NAD 


* GSORT. ime: 


MICROPRO 
Word-Siar 
Word-Star 
/Mail-Merge 


. $167/$25 
‚, $ 87/$20 
$ 87/$20 


.$349/$40 
Pascal/Z | Ver 3).. 


9/365 

. $329/$35 
‚ $119/$25 
CP/M users: specify disk systems and formats. Mast formats available. 


VISA • MASTERCHARGE 


Magic Wand 
CBS 


ORDERS ONLY —CALL TOLL FREE 
1-800-854-2003 ext. 823 * Calif. 1-800-522-1500 ext. 823 


Add $2 50 postage and handling per each item. California residents add 6% sales tax. Allow 2 weeks on checks. C.O.D. ok. 


For information wrrte or call THE DISCOUNT SOFTWARE GROUP 
1610 Argyle Ave., Bldg. 102 * Los Angeles, CA 90028 * (213) 665-8280 


Prices subject to change without notice. Al! items subject to availablity. 
* — Special Bonus wih order 9— Requires CBASIC-2 t—Requires microsott BASIC ‘Мк. Trademark HH- Suppliad in source coda 
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ШЕРИГ SOFTWARE 


FS.—We want to be your software source. Give us the opjportunrty to beat any nationally advertised price! 


GRAHAM-DORIAN 
ttAccts Receivable. ... 


``, $793/$25 


.., $449/$35 
.. $449/$35 
‚ $449/535 


...$399/$35 


* Pascal incl С”). 


té ‚$ 69/540 


Pascal/MT (Ver 3) : : 


one 16-pin and one 24-pin header 
plug. The 22.68 MHz crystal and 
2N3710 transistor can also be 
mounted on the 24-pin header plug. 
The 6.144 MHz crystal with its two 
20 pF capacitors is mounted next to 
the 8085 with Vector T-49 Klipwrap 
pins. 


Getting the 8085 
Microprocessor Operating 

The first integrated circuits to in- 
stall are the 8085 (IC1), 8212 (IC2, 
low address latch for the 8085), 
741.5257 (IC28), 8131 (IC35), 2716 
(IC34), 8251 (IC7), 74LS138 (IC18, 
peripheral decoder) 7490 (IC16), 
7493 (IC17), the eight-position DIP 
switch, and IC11 (the 7400 NAND 
package that contains a gate to buffer 
the clock output of the 8085). All of 
the connections should be made to 
these devices. Program the 2716 read- 
only memory with the 22-byte 


checkout program that is given in 
listing 1. Temporarily ground the 
HOLD input to the 8085 (pin 39) and 
three of the inputs that are normally 
driven by the AEN output (pin 9) of 
the 8257. These inputs are at pin 4 of 


Pearl (ievel 1 |. 
Pearl (Ipvel 2) 
Pearl {level 3]. 


MICRO-AP 
# Selector ПС $259/$20 
#Glector.. м ‚. $249/325 
S-BasicCompiler. $220/$25 
DIGITAL RESEARCH 
CP/M" 2,2 Norihslar. $149/$25 
CP/M'"220romemca $189/$25 


APPLE II" 
MICROSOFT 
Soltcard (CP/M) .. . $202 


—-" SOFTWARE 
с" 

CCA Dala Маг. 
Deskton/Plan . 


TRS-80" MODEL Il 
CP/M22 ,. . ....$149 


TRS-BO' MODEL I 


CP/M 14. .... .. $129 
CCA Data Mgr... ..$ 68 


$600/$30 
$750/$45 


`` $279/$45 
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IC18 (the 7415138 peripheral 
decoder), pin 1 of IC2 (the 8212 latch 
that holds the low address lines from 
the 8085), and pin 15 of IC28 (the 
74LS257). 

After you reset the 8085 
microprocessor, the simple test pro- 
gram should send out continuous 
ASCII "U" characters from the 8251 
transmitter data output (pin 19). 
With the 300 bps switch closed, pin 
19 of the 8251 should produce a 
square wave at 150 Hz, which is 300 
bps. The IOW line (pin 12 of the 
741.5257) should show 30 Hz on a fre- 
quency counter. The negative pulses 
on IOW are very narrow and may 
not show up on an inexpensive 
oscilloscope. If you have these signals 
present, your 8085 microprocessor 
and its associated circuitry are work- 
ing correctly. 

Do not go beyond this point in con- 
struction until your 8085 
microprocessor is functioning cor- 
rectly. If you have problems, check 
the following items. Make sure that 
the clock output of the 8085 is 3.072 
MHz, and that this signal is getting to 
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Table 1: Power connections for the in- 
tegrated circuits in the schematic 
diagram of figure 1. 
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MART, INC. 


DO IT YOURSELF 


LOW-LOW PRICES 


ANADEX PRINTER, DP-8000 .......... $ 825.00 The world's most popular microcomputer, with 16K of 

ANADEX PRINTER, DP-9500 .......... 1,425.00 memory and Level 11 basic for only $685, complete with 

BASE И Printer (complete with options) 645.00 full 90 day Radio Shack warranty. We accept check, 

CENTRONICS 730 Matrix Printer ...... 745.00 money order or phone orderswith VisaorMasterCharge. 
{with 4 free zip pack) (Shipping costs added to pica i orders). 

HAZELTINE 1520.................,.. 1,319.00 Disk drives, printers, | 

NEC Spinwriter 5510 (RO) ............ 2,643.00 peripherals, software ыа и 

SØROC IG 140...................... 750.00 and games . . . you реалне 

SOROC IQ 140 Assembled ........... 1,225.00 name К, we've got it 

Ti 810 Basic (upper & lower case)...... 1,669.00 (Both Radio Shack & — 

TI 994 Personal Computer ............ 1,150.00 other brands). Write № 

LA 34 DEC Writer Teleprinter .......... 1,195.00 or call for our 


complete price list. 


C&S 
ELECTRONICS MARI 


CARTRIDGES « DISKETTES • MAG TAPE « ACCESSORIES 
ADDS, CENTRONICS, HAZELTINE, IMSAI, LEAR SIEGLER, 
TECHTRAN, TI, VECTOR GRAPHICS AND OTHERS 
STORE HOURS: 9 A.M.- 5:30 P.M. Mon. through Fri. 


Call or write tor quotes or information. 
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m 
Usc / E 1840 LINCOLN BLVD., 
SANTA MONICA, CA 90404 


MART, INC. (213) 450-5911 


32 E. MainStreet @ Milan Michigan481600 (313) 439-1400 


Introdunu the Ultimate 
Personal eshare Network 
and the Star Modem 


Now Available for Pet IEEE 
and RS232C Ports 


Now for the first time ever you ports. An 10’ cables are 
can get the Star Modem by Livermore exclusive triple available for $24.95 
and the nation's most sophisticated new seal within the cups (order product #280). 


Quantities are limited so order 
today. Charge customers, to order only, 


time sharing service, Compuserve, in an locks your phone into 
introductory package at an unbelievable the acoustic chamber with 


price. a vacuum seal to prevent call our toll free number 24 hours a day 
Imagine access to an ever distortion. Includes full answer, originate ог send your check but please allow time 

increasing world of database, investment, and test modes with full and half for checks to clear. VISA, 

financial, and Wall Street information, а duplex operation. Quality guaranteed as — Mastercharge or American Express 

daily newspaper, plus U.P.I. and A.P. proven by Livermore's unequalled cards are accepted. Add $5.00 for 

news, and games. Plus electronic mail 'two year warranty. insured postage and handling. California 

which allows instant personal message DWS marketing international, a residents add 6% sales tax. 

transmission to users nationwide from a leader in electronic marketing since 1075, "тя ===> orien aa m 


i (800) 854-3831 (55 азга: 


proven industrial timesharing network. A now offers this introductory package of 


D 
i 
tremendous capability increase for just $5 the Star Modem, adaptor and the l ——— — ÁHá 
per hour of usage. Compuserve hookup, (order product ч DW e S 
The Star Modem, the market's #320), for only $189.95. Star IEEE теа 
most sophisticated acoustic coupler, is modem, adaptor and hookup, (order - e "Mane mp - 
compatible with standard RS232C product #330), only $269.95. Optional Я For dealer inquiries or product information call 


в (714) 540-4549. «753 marketing mlernational 1980 
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Buy By Mait 
and Save! 


COMPUTERS 


INTERTEC SuperBrain* 32K . $2495 
64K RAM, List $3345 ......... 
64K Quad, List $3995 ...,.. "€ 
NORTH STAR Horizon 1® 
16K D.D. Kit 


32K Assembled, List $2695 . . . . $2149 
Horizon 2 32K DD, Assm., $3095 $2439 
32K QD, Assm., List $3595 .... $2859 


p. + 
is жыка” отр M =" А 


CROMEMCO 2-2, List $995 ... 
System 2, 64K, List $3990 
System 3, 64K, List $6990 ..... 

ATARI® 400, List $630. 

800, List $1080 ..... —] $ 

Т1-99/4, List $1150...... — 


DISK SYSTEMS 


THINKER TOYS? Discus2D. $ 939 
Dual Discus 2D ......... ..... $1559 
Discus 2+2, List $1549 ....... $1288 


PRINTERS & TERMINALS 
PAPER TIGER IDS-440 
with Graphics Option 
CENTRONICS 730-1, List $995. $ 639 
737, List 9995 .............. $ 84 


INTERTUBE И, List $995 
PERKIN-ELMER Bantam 550. . 


SOROC 120........... 


FLOPPY DISKS SPECIAL 
5%" Box of 10 ONLY $29.95 
(iapacihy TRS-80, North Star, SuperBrain, etc.) 
Most items in stock for —Q delivery Factory sealed cartons, 
мег ТЫН factory warranty. МУЗ residents add appropriate sales tax 
Puces do nal include shippeng VISA and Mastes Charge add 3%. 


COD. orders require 25% deposit. Prices subject to change mihout 
notice. 


Computers 
Wholesale 


Р.0. Box 144 Camillus, NY 13031 
аин (315) 472-2582 QE 


Listing 1: A test program for the 8085 microprocessor section of the video ter- 
minal. This should be programmed into the 2716 read-only memory. When the 
checkout terminal is connected using the temporary interface shown in figure 2 
and the 8085 ts reset, this program should cause the ASCII character "Ц" to be 
printed continuously on the checkout terminal. 


+ RST PROGRAM | FOR iHi 


0001 NETL END 1 
0000 UNIN кап 0 
0000 ии кап à 


TNITCALT@F B2^51 


"e a+ 


0000 JE 7H MYVI А,О?НН 
0002 1301 QUT сми 
0004 aR 27 MUT а,О??н 
0004 301 (HIT ENCIL 


, 


$ SENT! САМТТМИОИ$ U*5 FROM B251 


т 

0008 ROI LODF: TN NUTS S TNP? STATHS 

000A E401 ANT | $éMASM ТКЕАПТ RTI 

000C САОВОО J7 Е ПОР H ПОР TE мат RF alte 

OOOF 3ESS MUT | A*055H SLOAN а LETTER "Ih 

0011 300 NUT NOT #ЅЕМП OUT FROM 8274 

0013 30800 МЕ | OOF $1 ПОР AND SEND WEXT "IIs 
ЕМП 


NO FROGRAM ERRORS 
1 
BOHO MACRO ASSFMBLFRK* VER 7.0 ERRORS = О FAGF ? 


СҮМНГІ ТАНГЕ 


ж 01 
A 0007 H 0000 Г. aoo | CHITI 6001 
CNIN 6000 x СМИ ооо [i OC? } HH) 3 
H 00064 | ое ) ПИР йн n каг, 
FSU 0004 SP 5006 

iC ГКАТ2ВО 


$ 10060000.5F 7BTI3O SFI 461 HOLE АО C à0ROOES A 
2060010009 5T 200 309g00F 7 

t 0000000000 

$ 


CURRENT LOOP 
OUTPUT 


CURRENT LOOP 
INPUT 


Figure 2: Schematic diagram of the temporary interface for connecting the checkout 
terminal to the new terminal for debugging. 
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779 UPPER CASE/lower case 
"Conversion Kit I” 


Expand the capabilities of your 779 line printer to 
include word processing!! Available to all Centronics 


779/TRS 80 Printer | owners is the option of lower | 


case and changing slash O Zero to standard 0. No etch 
cuts or soldering needed. Installs in minutes with a 
screwdriver. No program modification or additional 
interface is required. Price $125.00 


Motor Control "CONVERSION KIT II” 
FOR ALL CENTRONICS 779 / TRS 80 PRINTER | LINE PRINTERS!! 
Our "Conversion Kit Il" Motor Controller gives your 779 
the ability to turn the motor on and off automatically. 
Removes the annoying noise of constant run, 
increasing the life span of your 779 / TRS 80 line printer 
motor! No soldering, software or hardware changes 
needed. Installs easily. Price $95.00 


| SAVE! Buy Service Technologies "Conversion Kit I" 
and "Conversion Kit 1" together for the single price 
of $199.00 


To order, please send check or money order in the 


GET SEN ЧЕ "a rm Technologies, Gre. 


32 Nightingale Rd. 
Nashua, М.Н. 03062 
(603) 883-5369 


Visa and Master Charge accepted (please include 
signature, expiration date and phone number) 


Service Technologies will pay all shipping and 
handling. 


ASI INTEGRATED BUSINESS 
SOFTWARE 


LAARSRSERSEEXERZZLZREZAZLEERERAERXL.: 


RECEIVABLES ORDER ENTRY 
PAYABLES INVENTORY 
PAYROLL JOB COSTING 
GENERAL LEDGER 
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PLUS TECHNICAL SUPPORT 
FOR END USERS AND DISTRIBUTORS 


Available for 8080/Z80 CP/M systems on 8" 
diskettes and Northstar compatible 5'4'' 
diskettes. Runs on Cromenco-Z2H hard disk 
system. 


ARKANSAS 
SYSTEMS 


INC. 


8901 Kanis Rd. 
Suite 206 
Little Rock, AR 72205 
(501) 227-8471 


New Produced and widely used in England and U.S.A. 
COMPLETE BUSINESS PACKAGE 


INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 
PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 


Approximately 60-100 entries/Inputs require only 2-4 hours weekly and your entire business is under control. 


PROGRAMS ARE INTEGRATED- 


01 = ENTER NAMES/ADDRESS, ETC 

02 = ENTER/PRINT INVOICES 

03= ENTER PURCHASES 

04 = ENTER A/C RECEIVABLES 

05 = ENTER А/С PAYABLES 

06 = ENTER/UPDATE INVENTORY 

07 = ENTER/UPDATE ORDERS 

08 = ENTERIUPDATE BANKS 

09 = EXAMINE/MONITOR SALES LEDGER 

10 = EXAMINE/MONITOR PURCHASE LEDGER 
11 = EXAMINE/MONITOR (INCOMPLETE RECORDS) 
12= EXAMINE PRODUCT SALES 


SELECT FUNCTION BY NUMBER- 


13= PRINT CUSTOMER STATEMENTS 

14 = PRINT SUPPLIER STATEMENTS 

15 = PRINT AGENT STATEMENTS 

16= PRINT TAX STATEMENTS 

17 = PRINT WEEK/MONTH SALES 

18z PRINT WEEK/MONTH PURCHASES 

19= PRINT YEAR AUDIT 

20 = PRINT PROFIT/LOSS ACCOUNT 

21 = UPDATE END MONTH FILES MAINTENANCE 
22 = PRINT CASH FLOW FORECAST 

23 = ENTER/UPDATE PAYROLL (NOT YET AVAILABLE) 
24 = RETURN TO BASIC 


WHICH ONE? (ENTER 1-24) 
01 SUB. MENU EXAMPLE: 01 = EXAMINE: 02 = INSERT: 03 = AMEND: 04 = DELETE 
05 = PRINT (1,2,3): 06 = NUMERIC COMBINATIONS: 07 = SORT 
VERY FLEXIBLE. ADD YOUR OWN FUNCTIONS. EASY TO INTEGRATE. 
All programs in BASIC for CP/M. PET. 6800 


G. W. COMPUTERS LTD, the producers of this beautiful package in U.K. 


WE EXPORT TO ALL COUNTRIES: 
BARCLAYCARD ACCEPTED 
CBM APPROVED 


CALLERS BY APPOINTMENT ONLY 
89 Bedtord Court Mansions 
Bedtord Avenue 


CONTACT TONY WINTER 01-636-8210 
BARCLAYCARD ACCEPTED 
CBM APPROVED 


London WC1, U.K. 


CP/M Ver. 9.00 [в опе 16 K core program 
using random access releasing bath drives for 
data storage, and 250 word vocabulary is 
iranslatable In any foreign language. 


PRICES: Programs 1-23 EXC (19,20,22,23) £475 
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CPIM Ver. 9.00 is one 16 К core program 
using random access releasing both drives for 
data 5torage, and 250 word vocabulary is 
transiatable In any foreign language. 


£575 Stock Integrated Option + £100 Bank integrated Option + £100 
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Figure 3: Diagram of the parts layout оп the component side of the main circuit board of the video terminal. А type 4350 Vector wire- 


wrap board was used. 
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Photo 5: An example of the display pro- 
duced on the surplus Motorola video 
monitor. 
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Text continued from page 220: рари 
pin 20 of the 8251. Check the TxC 
and RxC inputs of the 8251 (pins 9 
and 25). The frequency on these in- 
puts should be sixty-four times the 
desired data rate (ie: for 300 bps it 
should be 19,200 Hz). If this frequen- 
cy is not correct, check the connec- 
tions on the 7490 and 7493, as well as 
the data rate switch. The ALE line 
(pin 30 on the 8085) should have a 
frequency of about 650.8 kHz on it. 
There should be no activity on the 
MEMW line (pin 9 of the 74LS257). 
The IOR line (pin 7 of the 74LS257) 
should have a frequency of about 
92.2 kHz. The frequencies listed 
above should all be read with a fre- 
quency counter that uses a full 
l-second count period, since the 
pulses on many of these lines do not 
have a constant duty cycle. 
Erroneous readings can result from 
count periods shorter than one 


CRYSTAL 


second. 

Until next month's BYTE arrives, 
you will have plenty of time to check 
the construction of this portion of the 
circuit. Then, in Part 2, we can pro- 
ceed with the rest of the project. ii 


Portions of this article are copyright by 
Intel Corporation, and used by per- 


Find yourself —with 
people who worship. 


A public service ot 
this publication and Iha 
AdveHising Council. 
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At last — NETWORKING! 


‘SATELLITE 
| АС 


P d 
Li 


The CDL Network Operating System in your computers will 
give you: 


SAVINGS Onediskand printer can be shared among 
any number of satellite computers. Нагі and floppy disk 
versions are available. 


POWER Ади satellites have a full CPM environment. 
You can access the largest collection of software available 
for microcomputers. 


FLEXIBILITY rhe network software can be adapted 
to your input/output hardware. It even adapts automa- 
tically to available RAM. 


The CDL Networking Operating System is a quality soft- 
ware product with excellent documentation backed by 
extensive testing. 


Write for information. 


FU * 
| CAMBRIDGE DEVELOPMENT LAB 
\ 44 Brattle Street Cambridge, MA 02138 
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CATCH THE 
S-100 INC. 
BUS! 


DUR 
LIST SPECIAL 
PRICE CASH 


Tarbell Double Density Disk Controller 
A&T 


495.00 399.00 


S.D. Systems SBC-100 Single Board 
Computer Kit 


Godbout Econoram ХИ — 16K — 
Expandable to 32K Static Ram Unkit 


Intertec "Super Brain" w/64K, 2 
Double Density Drives, CP/M etc. 


North Star Z-80A CPU — ZPB-A A&T 


“Included free with every S.D. Systems Board 
15 an additional $25 00 manulacturers rebate coupon 


295.00 "252.00 


349.00 298.00 


3,345.00 2,675.00 
299.00 255.00 


Subject 1o Available Quantities e Prices Quoted Include Cash Discounts 
Shipping & Insurance Extra. 


We carry all major lines such as 
S.D. Systems, Cromemco, Ithaca Intersystems, North Star, 
Sanyo, ECT, ТЕ), Godbout, Thinker Toys, Hazeltine, IMC 
For a special cash price, telephone us. 


— S S-(0O0,inc. 


‚Абый, 7 White Place 
Clark, N.J. 07066 


Interface .... 201-382-1318 
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BASIC ! 


Advertisers: The first time you advertise 
in BASIC, it's free! Write for details 


YES, | LOVE BASIC! 
— START MY SUBSCRIPTION WITH 
THE OCT. 1980 PREMIER ISSUE 
| ENCLOSE $20.00 FOR 12 ISSUES 


Mi 


Р.О. BOX 42 SOUTH RIVER, NEW JERSEY 08882 


MAGAZINE 


| may cancel my subscription any time and receive a refund 
for the unused balance. 
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Clubs заб Newsletters 


Lifelines from Lifeboat 


The primary objective of 
Lifelines is to keep readers 
informed of the current 
status of all CP/M- 
compatible software, Issues 
include statistics on the wide 
variety of CP/M-compatible 
software products 
distributed by Lifeboat 
Associates. In addition there 
will be three sections dealing 
with changes, bugs, and 
new products. Letters from 
users are featured. The 
newsletter recently published 
a Pascal review and an arti- 
cle on undocumented 780 
op codes, The subscription 
rate is $18 for twelve issues 
in the US, Canada and Mex- 
ico. Elsewhere the rate is 
$40. Write Lifelines, 1651 
Third Ave, New York NY 
10028. 


International Computer 
Chess Association Shifts 
Headquarters 


In order to handle the 
growing membership more 
effectively, the headquarters 
for the International Com- 
puter Chess Association 
(ICCA) has been transferred 
from Northwestern Univer- 
sity in Evanston, Illinois, to 
Bell Telephone Laboratories 
in Murray Hill, New Jersey. 
All inquiries and member- 
ship applications should be 
sent to ICCA, c/o of Ken 


PRICE: $139.00 


We also carry the SYM-1 
Microcomputer with manuals $229.00 
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Thompson, Rm 2C423, Bell 
Telephone Labs, Murray 
Hill NJ 07974. Editorial 
material for the newsletter 
should be sent to B Mitt- 
man, ICCA Newsletter, 
Vogelback Computing 
Center, Northwestern Uni- 
versity, Evanston IL 60201. 
Membership dues are $10. 
Back issues of the newsletter 
are $2 for a set of three. 


Another Club in Florida 
The Level II Club is an 


organization where TRS-80 
owners can exchange soft- 
ware. The group has a large 
program library and will 
soon offer an ads section 
and programming contests. 
There are no membership 
fees. For more information, 
write Level П Club, 3713 
Bay-to-Bay Blvd, Tampa FL 
33609. 


FORTH Interest Group 


The FORTH Interest 
Group meets on the fourth 
Saturday of each month in 
the Special Events Room of 
Liberty House Department 
Store, Southland Shopping 
Center, Highway 17 at Win- 
ton Ave, Hayward, Califor- 
nia, The group also 
publishes a newsletter, 
FORTH Dimensions. 
Editorial material is always 
welcome. A subscription to 


e Thermal Printer 


complete catalog. 


* Full-Size Alphanumeric Keyboard 
• True Alphanumeric Display 
* Proven R6500 Microcomputer System Devices 


FORTH Dimensions is free 
when you join the FORTH 
Interest Group for $12 per 
year in the US, or $15 
overseas. Contact the group 
by writing, FORTH Interest 
Group, POB 1105, San 
Carlos CA 94070. 


International Apple Core 


The International Apple 
Core (IAC) is a nonprofit in- 
dependent organization that 
will act as the parent 
organization for local Apple 
computer groups. Member- 
ship is not open to in- 
dividuals, although they 
may subscribe to the LAC's 
quarterly publication. The 
organization will offer infor- 
mation on hardware, soft- 
ware, application notes, and 
programming tips to 
member groups. The IAC 
will also make its library ac- 
cessible to member groups. 
For more information, 
Apple user groups can con- 
tact the International Apple 
Core, POB 976, Daly City 
CA 94017. 


Free Pascal Newsletter 


The Pascal Newsletter has 
articles of general interest to 
computer enthusiasts, such 
as Pasca] standards and pro- 
gramming techniques. Re- 
cent newsletter articles have 
included a history of Pascal 
compilers, a Pascal 


AIM 65 


bibliography, a comparison 
of Rational Data Systems' 
(RDS) Pascal to competitive 
products, and a section on 
matters of programming 
style, Free subscriptions to 
RDS's Pascal Newsletter and 
a product brochure are 
available by writing or call- 
ing Rational Data Systems, 
245 W 55th St, New York 
NY 10019, (212) 757-0011. 


A Computer Group in 
Amarillo 


The High Plains TRS-80 
Users Group of Amarillo, 
Texas, meets the second and 
fourth Tuesdays of every 
month at the downtown 
branch of the Amarillo 
Public Library on 413 E 4th 
St, from 7 to 9 PM. The 
annual dues are $15. For in- 
formation, write High Plains 
TRS-80 Users Group, POB 
30545, Amarillo TX 79120. 


TBUG-80 in Florida 


This group in Tampa Bay, 
Florida, supports the use of 
the TRS-80 For games and 
business applications. 
Tutorial sessions at the 
meetings cover everything 
from the proper operation 
of the hardware to disk- 
based programming tech- 
niques. The club's newsletter 
contains program notes, 
reviews of products for the 
TRS-80, and letters of 


AIM 65 is fully assembled, tested and warranted. With the addition of a low cost, readily available power 
supply, It's ready to start working for you. It has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1K or 4K RAM. 


* Built-in Expansion Capability 


e TTY and Audio Cassette Interfaces 


e ROM Resident Advanced Interactive Monitor 


* Advanced Interactive Monitor Commands 


PRICE: $389.00 


Plus $4.00 UPS (shipped in U.S. must give street address), $10 parcel post to APO's, FPO's, Alaska, 
Hawaii,Canada, $25 air mail to all other countries 
We manufacture a complete line of high quallty expansion boards. Use reader service card to be added 
to our mailing list, or U.S. residents send $1.00 (International send $3.00 U.S.) for airmail delivery of our 


ENTERPRISES 


INCORPORATED 
2967 W. Fairmount Avenue • Phoenix, AZ 85017 * (602) 265-7564 
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SOFTWARE TOLL FREE ORDERING 


WANTED | \ These Fine BS ens 
If you are an | Products апа NC 


inventive programmer | NORTHSTAR THINKER TOYS 
and could use 232K.Q |. р" |. DISCUS M2bHARDODISC .. м4 


SOLIDSTATEMUSIC Kil Assm 


an extra income, | SBISYNTHESIZER....161 2 
please call: | 3900 


(213)894-9154 cc NM 


TELEVIDEO 920 
SOROO 10-120 


We are interested in PRINTERS 


Games and Business software. STRUCTUREDSYSTEMS | CALL 
VERBATIM 5 (10) 28 
VERBATIM 8 (10) 
Royalty or Cash-out basis. 


DATASOFT WE WILL TRY TO BEAT ANY ADVERTISED PRICE 
16606 Schuenbern ‘St. Automated Equipment Inc. 
Sepulveda, Ca. 91343 4341 W. Commonwealth Ave Suite D 

Fullerton, Calif. 92633 
(714) 739-4701 капу: 854- 6003 


A NEW CONCEPT IN APPLE 1[* SOFTWARE 


Finally, a company specializing in software for the APPLE Гог 1 Plus and only APPLES! All your software 
shopping can now be done under ONE ROOF at TREMENDOUS SAVINGS! Because we sell software and 
only software, we receive discounts from ALL major Suppliers, such as: 


HAYDEN CREATIVE COMPUTING PERSONAL SOFTWARE 
PROGRAMMA MICROSOFT and MANY OTHERS 


and WE CAN PASS THESE SAVINGS ONTO YOU, the APPLE USER! 

If you are tired of page thumbing looking for APPLE programs, and want the best prices on ALL programs 
written for the APPLE, send for our FREE 40-page catalog and a $1 coupon good towards your first order or 
call us for our price on any APPLE program written and order by phone. M/C, VISA, BankAmericard ac- 
cepted. 

IF WE HAVEN’T GOT IT, IT HASNT BEEN WRITTEN!!! а н нены 


Software Concepts nors: NEW PRODUCTS 


948 Danvers Ave., Westerville, OH 43081 i2Noon OPM Saturdays | Lo-Res Graphics Pads $ 1.75/ea. 


Verbatim 5" Diskettes $ 2.65/ea.(Quan 1) 
(614) 882-8007 лыкны» CASTLE ADVENTURE! $17.95/disk 
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FREE 


COMPUTER 
FORMS KIT 


EACH KIT CONTAINS: 


Samples, Prices, Order Form, 
4 Checks, 2 Statements, 2 Invoices, 
Programming Guides. 


ЛЕВ : 


We specialize in small quantities, low prices. 
500 CHECKS ONLY $29.95 


pas 


Ii 
о 


SEND COUPON, CIRCLE BINGO or 
PHONE TOLL FREE 
4 + 800-225-9540 


FAST SERVICE — it is our policy to ship within 6 working 
days following our recelpt of your order. 


CODE 459 


Name 
Address 
City 
State, Zip 


NEW ENGLAND BUSINESS SERVICE, INC. 
GROTON, MASS. 01450 
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general interest from 
members. For information 
on subscribing to the 
newsletter, joining the club, 
or learning about its elec- 
tronic mail system, write to 
the Tampa Bay TRS-80 
Users Group, T-BUG 80 
Newsletter, POB 247, 
Tampa FL 33602. 


Apple for the Teacher 


Apple for the Teacher is 
a user group with emphasis 
on the educational uses of 
the Apple computer. Its 
newsletter features reviews 
of educational software, plus 
current information on 
educational computer grants 
and research. The group 

operates the national 

computer-aided instruction 
library for the Apple and is 
receiving donations from 
throughout the world. Con- 
tact Apple for the Teacher, 
5848 Riddio St, Citrus 
Heights CA 95610. 


Computer Society in 
Washington 


The Whidbey Island Com- 
puter Society (WICS) is 
dedicated to promoting 
education and fellowship in 
the realm of home com- 
puting. The only require- 
ment for membership is an 
interest in the field of 
microcomputing. The group 
currently has an AIM-65, 
Apple II, Heathkit H8, 
TRS-80, Exidy Sorcerer, and 
a Z80 homebrew system. 
WICS meets monthly on the 
second and fourth Saturday. 
For further information, 
contact Dee Minter, 1616 
Larch Dr, Oak Harbor WA 
98277, (206) 675-7964. 


Gosub—TRS-80 Users 
Group 


Gosub TRS-80 Users 
Group was formed to pro- 
vide TRS-80 users with a 
place to exchange ideas, in- 
formation, and other 
computer-related material. 
The group meets on the 
third Sunday of each month 
in the computer room at the 
Camar Corporation, 186 


Prescott 5t, Worcester, 
Massachusetts, The meetings 
run from 2 to 5 РМ, 
Membership dues are $6 per 
year and include a subscrip- 
tion to a monthly news- 
letter. The mailing address is 
POB 712, Worcester MA 
01613, (617) 845-1851. 8 


BYTE's Bits 


First National 
Conference on Artificial 
Intelligence 


Stanford University in 
Palo Alto, California, is 
hosting the first annual Na- 
tional Conference on Ar- 
tificial Intelligence. The con- 
ference will be held from 
August 18 thru the 21. It is 
being sponsored by the new- 
ly created American 
Association for Artificial In- 
telligence (AAAI) in 
cooperation with SIGART. 
The topics will cover 
robotics, cognitive model- 
ing, vision, problem solving 
and search, artificial in- 
telligence languages and 
software, theorem proving, 
theoretical foundations, 
mathematical foundations, 
specialized systems, and 
more, Many artificial in- 
telligence research groups 
and manufacturers will be 
demonstrating AI and other 
computer hardware and 
software. A tutorial pro- 
gram on August 18 will ex- 
amine the current artificial 
intelligence research in this 
country. The AAAI is a 
group whose purpose is to 
study and disseminate infor- 
mation on Al in the US. 
AAAI officers are Allen 
Newell of Carriegie-Mellon 
University, president; Ed- 
ward Feigenbaum of Stan- 
ford University, president- 
elect; and Donald Walker of 
SRI-International, secretary- 
treasurer. Membership infor- 
mation may be obtained by 
writing to Dr Bruce 
Buchanan, AAAI Member- 
ship, Computer Science 
Dept, Stanford University, 
Stanford CA 94305. Ш 


CHECKERS 


Our program can solve ihe difficult 
endgame problem on the right (solution 
22-18, 9-13, 16-15, 13:17, 11-16, 3-8, 16-12, 
8-3, 15-11, 17-22, 12-19). 
| аѓво has 

main tines for most of the ACF 3- 
move openings in Из book 

арасїа) coding Гог 2 kings ув t and 3 
ve 2 with defenders In the double 
comers 

the ability їо lake back moves 

the абу to set up board positions 
recent moves displayed along with 
taxt or graphics representation of 
board position 

9 levais ої play 

(һа ability to run in 16K RAM on a 2-80 
a $24.95 price lag 


> s 


Gomoku 

Our Gomoku program was the highest 
ranking program in the 1980 North 
American їоџспатепі. it has two levels 
of play, and is available wiih 19 by 19 
(except TAS-80) or 16 by 16 (excepi 
CP/ M) board. (1 was written by the 75, 77, 
79 North American champion, requiras 
32K RAM (lor N"DOS musi bagin at loc. 
zero), and cosis $29.95. 


Guess Fiya 

This number guessing program uses 
five digits, each valued 0 thru 7 making 
32788 possibla numbers. When tha pro- 
gram is guessing il typically makes four 
guesses гот book, one by shart calcula- 
lion and hiis on ihe sixth guess. You 
have іо iry this to belleve how high thal 
$iandard is, № requires 8K RAM and 
costs $19.95. 


White to win, Dr. T, Brown 1871 


All programs 

‚„„ аге available tor TRS-80 (delivered 
on level И tape} North Star DOS 
(delivered on 5" North Star diskettes 
which need М” drives to read them), and 
CP/M (on §" №" or 8" single density IBM 
format disk). Visa or Мазіегсһагде 
accepted. Please add 5 dollars extra for 
8" disk. Ontario residents add 7*6 tax, 
Canadian residents add 9% tax. Order 
from 


Ема Stonas Sofiware, 
P.O. Box 1389. 
Station B, 

Ottawa КЇР 594 
Canada 


CP? M is a trademark ot Digital Research. 
TRS-80 is a trademark of Tandy Corp. 
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GIVE 
YOUR 
COMPUTER 


Have you ever wanted to do more with your micro than play computer 
games and balance your checkbook? Robotics Age gives you all [he 
information you need to transform your home computer into a working 
ROBOT! Every aspect of robot research and experimentation —írom 
(he basic principles to the latest developments in laboratories around 
the world—is covered. Special emphasis is given to plans, cucults, and 
programs that you can use in your own microcomputer-conirolled 
robot. Each article is designed to be understandable 10 the novice 
experimenter, bul with technical detail and complete references ihat 
will satisfy even the professional researcher. Added to that are 
robotics-related New Products, Book Reviews, absiracls of selected 
recent technical papers, and reports on how you can participate in the 
growing number of robotics and Artilicial intelligence organizations in 
the US and abroad. Join the thousands ol Robotics Age readers and 
learn how you can contribute to Ihe development of the intelligent 
robots of the tuture—Subscribe Today! 


ROSO LCS АСЕ PO вох 801. La Canada, СА 91011 


»""scoT WOW B9 Fh 9 9 3» 8 € b 9 à 9 & 9$ *? 9 9 9 & à S AHA HEHEHE RR 989 k ram A won 9 9. RB BO Ro Rh д 
a 


* Оту (4 issues) —US:$8 50. Canada & Mexica.$10. Foreign'S12 : 
> [12 yrs {8 issues)—US.$16, Canada А Mexico $19: Foreign $23 ; 
Payment enclosed O Bill me (Ма Amenca опу O Butt my Mastercharge О viSA 0 ! 


Number т 


Signature (required) Есак Ча. 
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ожирение 
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* 44$ И mm dw eee ш о & жоюш по җав & бать а а а ж фр шо уж т тю + э ял EAS * 3 X4 RR кка отар ва ke bnt 


CP/M*' - based Business Software for ТАЅ-80°° computers on... 
... the fastest Мод-П CP/M with the most features!!! 


е Over 610,000 bytes/disk è Auto-LF printer support & ASCII 

€ Downloading package included top-of-form software (ЕР!) 

€ 1,200 baud operation of serial € Supplemental document describing 
printers without data loss our implementation 

€ Single drive backup € User-settable function keys 


MOD-II CP/M ................. $250.00 CBASIC2*? (Mod | or 1) ........ $110.00 


The following software for Mod-Il CP/M only unless otherwise stated (*-requires CBASIC2): 


RM/COBOL*4 - Only COBOL for CP/M with alternate keys (multi MAGIC WAND?S - Full-feature word processing, true proportional 
key ISAM), CRT screen handling, interactive debug, 280 code, and spacing, file merging, and use of full-screen editor for source 
the most useful Level 2 features. Compatible with Tandy's programs or data .,...........-.........- ененнен». $400.00 
COBOL-but runs faster! ..-....... eh 9495.00  RPA(Residential Property Analysis) - Analyzes income and expense, 
PMS (Property Management System) - Interactive, menu-driven — financing, taxes, inflation and depreciation on home, condo, or 
system includes full G/L, budgeting, cash journal, delinquency apartments over a user-selectable time. Shows payoff in terms of 
list, tenant activity/rent roll, complete audit trail and reports ROI, Cap rate, cash-on-cash. Amortization schedules and 


H Ld SE реа оны Бонни а —"?Y————— $300.00* 
оп yma Fy шд vendors ы ст ы —€—À demo disk & manual *»548B*9€980»90€08"539*9«€59588*tu€9X 35.00* 


; я ABC (Rent/Buy Comparison) - Sales or investment tool to compare 
APH (Automated Patient History) - бепега!-ригрозе question- : а 
asking, answer-printing system furnished as self-administered renting and savings account investment vs. purchasing a particular 


f ert *9€-6985»9280€0€090995»954€4&€49858B5B09»0989»29*95"»955»5»*n54«9459g] €*6n99?53»9950945580559 $250.00* 
review-of-systems general patient history (Mod-! аво)... $175.00* PT anro disk В MANGA scvvscssecveccsrsccsevsseccesss — DEO" 
Osborne & Assoc. CBASIC source programs (Mod-l also): 


Payroll w/Cost Accounting ....... cesser $25000* General Ledger w/Cash Journal ....................... $250.00* 
Accts. Payable/Accts. Receivable 94*€*4*998495h5*9?*90228235€9 $250.00* ORA CBASIC Books (ea.) m—— —— иго 20.00 


Verbatim *5 media: (Qty. 100 prices) 
5'4" single density ............... reo. $2.50 еа. 
в” certified double density ........................... $4.00 еа.  450' tape cartridges .................. 


€ Mixed single/double density on any 
of 4 drives (even a 1-drive system) 

€ Ultra-fast disk operation 

€ Emulation of cursor addressing for 
any of several "dumb" CRTs 


MOD-1 CP/M ............. ..... $150.00 


seeeeGaratereuan ouverte sree ee 


8" single density ....................-..... ен $ 3.00 еа. 
$20.00 ea. 


eves breepwr een eene ee 


Registered trademark of: 
*' Digital Research 


IC (Y. B LE IR IN IE [T L0 ДС. LS, 
IN, ®2Тапду Corp. 
(С. 


UN Distributed in U.K. by: 
Microcomputer Applications Ltd. 
11, Riverside Court, 

Caversham, Reading, England 

TEL: (0734) 470425 


*3Compiler Systems, Inc. 
*ÁRyan-McFarland Corp. 

e5Small Business Applications, Inc. 
*8Verbatim Corp. 


8041 Newman Ave, Suite 208 © 
Huntington Beach, CA 92647 


(714) 848-1922 
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M7 Communicator 


A complete A/D and D/A 
Control System— 
Interface your computer to the analog 


world of process monitoring trans- 
ducers and controlling actuators. 


The M7 multiplexes analog and digital signals from your 
process sensors—temperature, pressure, level, flow, mass, 
strain, etc. — and continuously down-loads this data in digital 
form to your computer for display and processing. Simulta- 
neously, command signals are transmitted to the control 
devices in your process. 


Order a complete basic M7 
System ready for round-the- 


clock process control— 
including a 16/32-Channel A/D Input Module (expandable 

to 256 channels), a Computer Interface Module, and a 
4-Channel (expandable) D/A Output Module. Supplied com- 
plete with cabinet, power supply, and all necessary hardware 
and software for basic control. Bus accommodates eight 
additional modules. Specify computer make 

and model when nimi, 

ordering ...each $2,990 TT IRE 


Or, 3 
order individual IU a 
IEEE S-100 E c 
building block modules = 


Supplied сотріеіе with fundamental control software: 


A/D Module, AIM-12 
e 16/32 channel e 12-bit precision/accuracy ® 30 kHz data 


rates e 1-1000 gain amplifier optional ......... from $575 
Thermocouple Compensation Module, THM-8 

gy ec (S350 
Signal Conditioners, SIG-1 ® Long-line drive ......... $325 


Additional Support Programs, PROG A,B,C... 

e Signal averaging © control functions ө special display ә 

NK. oit oq) de bate Fitna ham cen ресин ч from $100 
D/A Module, AOM-12 

e 4-channel (expandable) e 12-bit precision/ 

accuracy e Output: selectable voltage ranges and 

G5gllOBEDAO расе, eee пуан. from $495 
Control Output-Current Module, VIC 4-20 

ө 4-20 mA standard industrial control output e 12-bit pre- 

cision/ accuracy € 4-channel e Use with AOM-12 .... $395 
Programmable Clock/Calendar Module, CLK-24 


e Minimum 1 year back-up ....................... $250 
Parallel Output Module, REL-8 

* 8-channel on-off (bang-bang) control ............. $325 
Add-On Nonvolatile Memory Modules 

ved and BKbytes .......................... from $320 


DUAL SYSTEMS CONTROL CORP. 
1825 Eastshore Hwy. 

Berkeley, CA 94710 

(415) 549-3854 


system reliability/system integrity 


230 August 1980 © BYTE Publications Inc 


Event Queue 
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August 4-6 
Data-Entry Management and 
Supervision Seminar, 
Chicago IL. This seminar is 
designed for data-entry 
managers and supervisors. 
Topics will range from data- 
entry control techniques and 
improving data-entry 
operator productivity, to 
personnel communications 
and motivation. Contact 
MIC, 140 Barclay Ctr, 
Cherry Hill NJ 08034, (609) 
428-1020. 


August 12-14 
Computer Graphics ‘80, 
Birmingham, England. Com- 
puter Graphics ‘80 will bring 
together experienced users 
and specialists to present ap- 
plications experiences and 
research findings. In 
addition to the conference, 
there will be an equipment 
exhibition and an animated 
film festival. To register, 
contact Paula Stockham, 
Online, Cleveland Rd, 
Uxbridge UB8 2DD, 
England, phone Uxbridge 
(0895) 39262. 


August 14-24 
Electronics/ China '80, 
Guangzhou (Canton), 
China. This is the first 
exhibition of US electronic 
companies in the People's 
Republic of China. The 
United States-China Trade 
Consultants are the sponsors 
of the show. Products 
demonstrated will include 
circuit components, system 
elements, test instrutnenta- 
tion, product equipment, 
and materials. Details are 
available through Expo- 
consul Inc, Clapp and 
Poliak Inc, Princeton- 
Windsor Office Park, POB 
277, Princeton Junction NJ 
08550. 


Augus! 23-24 
Personal Computer Arts 
Festival, Philadelphia Civic 
Center, Philadelphia PA. 


Tutorials, seminars, musical 
performances, and graphic 
extravaganzas will be 
featured in this show. 
Contact PCAF ‘80, c/o 
Philadelphia Area Computer 
Society, POB 1954, 
Philadelphia PA 19105. 


August 18-21 
First National Conference on 
Artificial Intelligence, Stan- 
ford University, Palo Alto 
CA. This is the first annual 
National Conference on Ar- 
tificial Intelligence. It is be- 
ing sponsored by the newly 
created American Associa- 
tion for Artificial In- 
telligence in cooperation 
with SIGART. The topics 
will cover robotics, 
cognitive modeling, vision, 
problem solving and search, 
artificial intelligence 
languages and software, 
theorem proving, theoretical 
foundations, mathematical 
foundations, specialized 
systems, and more. Many 
artificial intelligence research 
groups and manufacturers 
will be demonstrating Al 
and other computer hard- 
ware and software. A 
tutorial program on August 
18 will examine the current 
artificial intelligence research 
in this country. Information 
may be obtained by writing 
to Dr Bruce Buchanan, 
AAAI Membership, Com- 
puter Science Dept, Stanford 
University, Stanford CA 
94305. 


August 25-27 
Summer Computer Simula- 
tion Conference, Olympic 
Hotel, Seattle WA. 
Emphasis will be on com- 
puter networks, graphics 
tools for simulation, data- 
base management, and 
management science models, 
in addition to papers in such 
traditional areas as simula- 
tion. For details, write 
Simulation Councils Inc, 
1980 Summer Computer 
Simulation Conference, POB 
2228, La Jolla CA 92038. 


August 25-28 
Implementing Cryptography 
in Data Processing and 
Communications Systems, 
University of Southern 
California, Los Angeles CA. 
For information on this con- 
ference, contact the Univer- 
sity of Southern California, 
Continuing Engineering 
Education, Powell Hall 216, 
University Park, Los 
Angeles CA 90007, (213) 
746-6708. 


August-December 
Short Courses, George 
Washington University, 
Washington DC. These 
courses will cover program- 
ming for beginners, con- 
figuration management of 
software programs, com- 
puter performance evalua- 
tion, Pascal programming, 
and more. Contact the 
Director, Continuing 
Engineering Education Pro- 
gram, George Wasington 
University, Washington DC 
20052, (202) 676-6106, or 
toll-free (800) 424-9773. 


August-December 
Information Management 
Seminars for Professional 
Development, Harvard 
University, Cambridge MA. 
Courses on data com- 
munications, distributed 
systems, office automation, 
minicomputers, data-base 
management, computer 
graphics, computer map- 
ping, and more, are being 
presented by the Laboratory 
for Computer Graphics. 
Write the Center for 
Management Research, 850 
Boylston St, Chestnut Hill 
MA 02167, (617) 738-5020. 


SEPTEMBER 1980 


September 9-10 
The Thirteenth International 
Symposium and Exhibition 
on Minicomputer and 
Microcomputer Applica- 
tions, MIMI'80, Montreal, 
Canada. This symposium 
will cover communications, 
signal processing, data ac- 
quisition, control, robotics, 
education, hardware, 
languages, networks, and 
other topics. It is being held 
in conjunction with the first 


IASTED International Sym- 
posium and Exhibition on 
Office Automation. For 
more information, contact 
Professor М H Hamza, Dept 
of Electrical Engineering, 
University of Calgary, 
Calgary, Alberta, I2N 1N4 
Canada. 


September 11-13 
Internepcon Semiconductor 
International Exposition and 
Conference, Republic of 
Singapore. Featuring an ex- 
hibition of production 
machinery, tools, hardware, 
materials, and test 
instruments, this show 
includes conferences keyed 
to the needs of the engineer- 
ing, manufacturing, and 
support personnel of 
Southeast Asia. It is open to 
all persons engaged in elec- 
tronics and semiconductor 
manufacturing. Contact 
Industrial and Scientific 
Conference Management 
Inc, 222 W Adams St, 
Chicago IL 60606, 

(312) 263-4866. 


September 16-18 
Wescon/80, Anaheim 
Convention Center, 
Anaheim CA. This year's 
show will include a large 
exhibition and a variety of 
talks covering communica- 
tions, ccmputers, micro- 
processors, consumer elec- 
tronics, energy, office 
automation, semiconductor 
technology, and more. 
Contact Wescon, 999 N 
Sepulveda Blvd, El Segundo 
CA 90245, (213) 772-2965. 


September 16 thru October 16 
Eastern European Electronics 
Catalog Exhibit. Exhibits 
will focus on production 
tools and machines, test in- 
strumentation, electronic 
components and hardware, 
computers for production, 
chemicals, and other 
materials. Symposia will 
cover electronic manufactur- 
ing techniques and pro- 
gressive production com- 
puter technology. The host 
cities will be: Warsaw, 
Poland; Bucharest, 
Rumania; Sofia, Bulgaria; 
Budapest, Hungary; and 
Prague, Czechoslovakia. 

For more information con- 
cerning the dates of ap- 
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Immediate Dallas 
Openings 


Texas Instruments has immediate 
openings for highly motivated, talented 
individuals with interest in the areas of 
robotics and pattern recognition. You 
will be a member of a team whose 
function is to develop and apply 
advanced technologies, design and 
implement working systems, and 
develop state-of-the-art tools and 
procedures for a broad range of 
industrial automation applications. 


We have positions for innovative 
individuals with background in: 


Hardware/Software 


Computer Architecture 

Operating Systems 

Systems Programming 

Mini/Micro Assembly Language 

Programming 

Electro Optics 

Video Signal Processing 
Applications 

Robotics 

Computer Vision System 

Computer Speech I/O 

Intelligent Machines 

Advanced Servo Control Systems 

Vidicon/CCD Cameras 


If you have an Associate or higher 
degree, or equivalent experience, and 
are looking for a challenging 
opportunity in any of the above areas, 
send your resume in complete 
confidence to: Staffing Manager/P.O. 
Box 225474, M.S. 217/Dallas, TX 75265. 


TEXAS INSTRUMENTS 


INCORPORATED 


An equal opportunity employer M/F 
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DIABLO 


More Printing Terminals 
From MICROMAIL .. . 


535 
ЖЕЕ 


а 
1; 
= 
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Prints at 40 cps, using 88, 92, or 
96 char. metalized printwheels. 
Vertical resolution 1/48"; Horizontal 
1/120". Capable of proportional 
spacing, bidirectional printing, and 
graphics under software control. 
Bidirectional normal and direct tabs. 
Left, right, top and bottom margins. 


В.О. $2890.00 
KSR $3285.00 


1640 


Uses plaslic printwheel and prints at 

45 cps. Otherwise, shares identical 

fpaiures with 1650 including: 

— Friction or tractor feed, up to 
15" wide. 

— Cartridge ribbon, fabric or carbon. 


R.O. $2745.00 
KSR $3140.00 


Т.1. 


* Includes upper/lower case option. 
„ Bidirectional printing at 150 cps. 


Tractor-feed forms, 3" to 15” 
wide. 
$1599.00 


— Forms length contro! — $100.00 
— Vertical Formal Control with 
Compressed Print — $125.00 


Options: 


LA 34 


(Shown with optional forms tractor and numeric 
keypad) 


Prints 10, 12, 13.2, or 16.5 
characters per inch, upper/lower 
case. 


2, 3, 4, 6, B, or 12 lines per inch, 
Friction feed, paper width to 15 


inches. $999.00 


Options: 


— Numeric keypad — $80.00 
— Adjustable forms tractor — 
$130.00 


TELETYPE 


Prints 132 columns, upper/lower 
case with true descenders. 


30 character/second print speed. 
110-300 baud. 

Uses 12" wide by 8.5" pinfeed 
paper. 


Print position scale, paper guide 
and supply rack 


We Also Represent the Following Manufacturers: 


SOROC 


TEC 


GTC 


Write or Call In for Our Free Catalogue! 


НИП ИГ 
3h Ё. all 
MICROMAIL • BOX 3297 * SANTA ANA, CA 92703 


TO ORDER: Send check or money order to: MICROMAIL, P.O. Box 3297, Santa 
Ana, CA 92703. Personal or company checks require two weeks to clear. Termi- 
nals in stock are shipped the business day after receipt of certified funds. All 


equipment includes factory warranty. 


SHIPPING: We ship freight collect by UPS when possible. Larger terminals are 


shipped by motor freighf. Air and express delivery is available on all products. 


` $999.00. 


pearance in each city and 
any other information, con- 
tact Harry Lepinske, East- 
West Operations, ISCM Inc, 
222 W Adams St, Chicago 
IL 60606. 


September 17-19 
ACM Small/Personal Com- 
puter Conference, Rickey's 
Hyatt House, Palo Alto CA. 
This symposium will blend 
contributed papers with 
panel and informal discus- 
sions. Included will be hard- 
ware and software topics in- 
volving theory, design, con- 
struction, marketing, and 
applications. Discussions 
will cover microcomputer 
applications in business, 
industry, education, and the 
home. Details are available 
from Conference Chairman, 
Philippe Lehot, PLA, 976 
Longridge Rd, Oakland CA 
94610. 


September 18-21 
Mid-Atlantic Business and 
Home-Computer Show, DC 
Armory /Starplex, 
Washington DC. This is an 
end-user exposition featuring 
small- and medium-sized 
business systems, scientific 
and engineering computers, 
microcomputers, and elec- 
trotechnology. Contact 
Northeast Expositions Inc, 
POB 678, Brookline Village 
MA 02147, (617) 524-0000. 


September 22-25 
Software INFO, Hyatt 
Regency, Chicago IL. This is 
the first national conference 
and exhibition on packaged 
software held in the US. For 
more information, or to 
reserve exhibition space, call 
or write Software INFO, 
Suite 545, 222 W Adams St, 
Chicago IL 60606, (312) 
263-3131. 


September 23-25 
Compcon ‘80 Fall, Capital 
Hilton Hotel, Washington 
DC. Sponsored by the 
Institute of Electrical and 
Electronics Engineers (IEEE), 
this show explores 
distributed computing and 
related topics. Discussions 
will cover interfaces, stan- 
dards, and protocols; data 
communications and net- 
working; computer systems; 
data bases; security; office 
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systems; and more. Details 
from Compcon '80 Fall, 
POB 639, Silver Spring MD 
20901. 


September 24-27 
The Tenth Annual Con- 
ference of the Society for 
Computer Medicine, San 
Diego Hilton, San Diego 
CA. This conference has 
been planned for physicians, 
attorneys, administrators, 
computer professionals, 
comptrollers, engineers, 
nurses, and anyone in- 
terested in the use of com- 
puters for patient care. Ses- 
sions on medical subjects, 
technical subjects, and con- 
tributed papers on new 
research in computer 
medicine will be offered. For 
information, contact Society 
for Computer Medicine, 
1901 N Ft Myer Dr, Suite 
602, Arlington VA 22209, 
(703) 525-0098. 


September 25-28 
Mid-Atlantic Personal and 
Business Computer Show, 
Philadelphia Civic Center, 
Philadelphia PA. General 
admission for adults is $5, 
This show is being produced 
by National Computer 
Shows, POB 678, Brookline 
Village MA 02147, (617) 
524-0000. 


September 26-27 
Classroom Applications of 
Computers in Grades K 
Thru 12, Independence High 
School, San Jose CA. A 
visit to "Silicon Valley," 
tutorials, workshops, and 
exhibits will highlight this 
conference, The emphasis 
will be to inform teachers 
about the possible uses of 
computers in all areas of 
education. Contact 
Computer-Using Educators, 
c/o W Don McKell, 
Independence High School, 
1776 Educational Park Dr, 
San Jose CA 95133. 


September 27-28 
New Jersey Personal Com- 
puter Show and Flea Market 
—80, Holiday Inn (North) 
Convention Center, Newark 
NJ. This show will feature 
an indoor commercial 
exhibit and sales area, an 
outdoor flea market with 
room for 100 sellers, and 


forums for all popular 
hobby computing systems. 
This show is primarily for 
hobbyists and small-business 
owners. The admission price 
is $4 in advance and $5 at 
the door. Contact NJPCS, 
Kengore Corporation, 9 
James Ave, Kendall Park NJ 
08824, (201) 297-6918 after 7 
PM. 


September 29-October 4 
The Eighth International 
Conference on Computa- 
tional Linguistics, Tokyo, 
Japan. This conference will 
provide a forum for a 
variety of computational 
linguistics topics including 
theories, methods, and 
problems of computational 
linguistics; models of natural 
language processing; ap- 
plications of natural 
language processing; hard- 
ware and software supports 
for language data process- 
ing; and more. For informa- 
tion, contact Professor 
David G Hays, Twin 
Willows, 5048 Lakeshore 
Rd, Hamburg NY 14075. 


OCTOBER 1980 


Ocrober 6-8 
APL Users Meeting. Toron- 
to, Canada. This conference 
is aimed at APL users as 
well as those considering the 
future use of APL in their 
systems, Speakers will pre- 
sent papers that discuss the 
practical use of APL, 
managing APL resources, 
teaching APL, and APL pro- 
gramming techniques will be 
covered. The registration fee 
of $180 (Canadian currency) 
includes a copy of the pro- 
ceedings. For a brochure and 
registration material, contact 
Rosanne Wild, I P Sharp 
Associates Ltd, 145 King St 
W, Toronto Ontario M5H 
1]8, Canada. 


October 6-9 and 14-17 
The Eighth World Computer 
Congress, Tokyo, Japan, 
and Melbourne, Australia. 
Computer architecture and 
hardware, software, data 
base and information 
systems, computer networks 
and communication, infor- 
mation processing and 
education, and computers in 


everyday life are some of 
the topics that will be 
discussed at this conference. 
There will also be a large ex- 
hibition of hardware and 
software at the conferences. 

Contact the US Commit- 
tee for IFIP Congress ‘80, 
c/o The Bowery Savings 
Bank, 110 E 42nd St, New 
York NY 10017. 


October 8-10 
Circulation Computer 
Systems Symposium, 
Chicago Marriott Hotel, 
Chicago IL. More than 425 
newspaper publishers, 
general managers, circula- 
tion directors, controllers, 
and data-processing 
managers are expected to at- 
tend. Workshop sessions 
will be held for participants 
who already have or who 
are considering automated 
circulation systems. For 
more information, contact 
American Newspaper 
Publishers Association, The 
Newspaper Center, POB 
17407, Dulles Airport, 
Washington DC 20041, (703) 
620-9500. 


Octaber 26-29 
International Data 
Processing Conference and 
Business Exposition, 
Philadelphia Sheraton Hotel, 
Philadelphia PA. This con- 
ference is being sponsored 
by the Data Processsing 
Management Association. 
Contact Conference Coor- 
dinator, DPMA Interna- 
tional Headquarters, 505 
Busse Hwy, Park Ridge IL 
60068, (312) 825-8124. № 


In order to gain optimal 
coverage of your organi- 
zation's computer con- 
ferences, seminars, work- 
shops, courses, etc, notice 
should reach our office at 
least three months in advance 
of the date of the event. 
Entries should be sent to: 
Event Queue, BYTE Publica- 
tions, 70 Main St, Peter- 
borough NH 03458. Each 
month we publish the current 
contents of the queue for the 
month of the cover date and 
the two following calendar 
months. Thus a given event 
may appear as many as three 
times in this section if it is 
sent to us far enough in 
advance. 


M CP/M? Digital Research 
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Discover Savings and Service with 
MAIL ORDER DIVISION 


EBS 
Cromemco 


i n с о г p r a 
Tomorrow's Computers Today 


анса 


Оф: WE ARE AN AUTHORIZED 
CROMEMCO DEALER 


cs SYSTEM3 1 Mbyte 5445. 

=a SYSTEM 2 3790, 

Ss 2.2Н 11 Mbyte 8445, 

EE HDO—11 11 Mbyte 5945. 

| HDD—22 22 Mbyte 9995. 

PME 3102 CRT 1695. 

MN 3779 PRINTER 1270. 

1 3703 PRINTER 2545. 

1 3355А PRINTER 2BB5. 
SCC 


BYTESAVER It 
SOFTWARE ZPU 

CBASIC2 w/MANUAL B5. 4FDC 

64KZ 

EBS G/L TU-ART 

ACCOUNTING SYSTEM Z3—SDSK 
GENERAL LEDGER 4 Z3—MDSK 
ACCTS.PAYABLE 
ACCTS. RECEIVABLE 
PAYROLL (Calif.) 
INVENTORY 
ORDER ENTRY 16K BASIC 
MAILING LIST 32K BASIC 
Manuals included DBMS 
Requires dual disk/ABK 24x80 WORD PROCESSING 
CRT with curs addr CBASIC2 RATFOR 
and CP/M or CDOS TRACE 


NEW FROM 
CROMEMCO 


© SYSTEM ZERO - Personal Computer 

e RGB-19 - High Resolution Color Monitor | 
e SDI - High Resolution Color Graphics Interface 
e QUADART - 4 Port Serial I/O 

e О CONTROLLER - Intelligent 

e 16FDC - Dbl/Density Floppy Disk Controller 

e RPG-II - Compiler, ІВМ Compatible 

e LISP - Artificial Intelligence Research 


CALL FOR PRICES AND AVAILABILITY 


и, 
Se oe BERTARA 


COBOL 
FORTRAN IV 
MACRO ASSEMBLER 


WE ALSO OFFER: 
e Complete analysis of your system needs 
ө installation, training, support & maintenance 
ө Custom applications software 
AT OUR REGULAR CONSULTING RATES 
Phone inquiries welcome 


20457 E. Valley Bivd., Walnut, CA 91789 


се (714) 594-5736 = 


TO ORDER: COLLECT PHONE ORDERS welcome or send 
check or М.О. Please include phone number. Personal or Co. 
checks require two weeks to clear. Items in stock will ba shipped 
next business day upon receipt of certified funds. Within Calif. 
add 6% sales tax. All prices and offers subject to change without 
notice. Factory warranty included. 


SHIPPING: We ship freight collect by UPS when possible. Larger 
items shipped by motor freight. Air and express delivery avall- 


able. 
CDOS ® Cromemco, Inc. 
CBASIC™ Compiler Systems Д 
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The Scott VET/2 is a compact, highly versatile Voice 
Entry Terminal developed for TRS-80 users — and 
available soon for the PET and APPLE computers. Key 
features of the VET/2 include: 


INSTRUMENTS Denton, Texas 76201 
Plaase place my order for: 


You can talk to more 
computers, 4 and easier, 
with the 


VET/2 from SCOTT 


* Easy to use — all programs may be written in Level II 
BASIC. One USRn statement is all that's needed to 
allow your program to be voice controlled. 


* Performance comparable to systems costing $10,000 
or more. 


* High accuracy (98+%) and fast recognition. 

* Supplied with demo programs and software tools. 
* Connects directly to screen printer I/O port. 

* Simplified training mode with automatic prompting. 


* Overlay features make vocabulary size virtually 
unlimited. 


The user manual fully describes the operation and 
training procedures for the VET/2 and includes com- 
plete instructions on interfacing the VET with BASIC 
programs. 


All hardware covered by 90-day warranty. Software 
guaranteed for replacement only. Prices subject to change 
without notice. 


Send coupon or telephone today for more information! 
m ee 1 0 ^1 DH d Jd BM d d LI. 


OT | 815 North Elm 


817/387-1054 
Payment Enclosed O 


VET/2 (includes manual Master Charge D 
and shipping $898.50 VISA О 
VET/2 Operator's Manual $7.20 C.O.D. B 
Texas residents add 5% tax Exp. Date 

California residents add 6% tax 

Card No. 

Ship ta; 

Address 

City State Zip 

Sig. — o АМ orders must be А 20 
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Conducted by Steve Ciarcia 


In “Ask BYTE,” Steve Ciarcia answers questions on any 
area of microcomputing. The most representative questions 
received each month will be answered and published. Do 
you have a nagging problem? Send your inquiry to: 


Ask BYTE 
c/o Steve Ciarcia 


POB 582 
Glastonbury CT 06033 
If you are a subscriber to The Source, send your questions 
by electronic mail or chat with Steve (TCE317) directly. Due 
to the high volume of inquiries, personal replies cannot be 
given. Be sure to include "Ask BYTE" in the address. 


Liquid-Crystal Displays 


Dear Steve, 

| recently examined a 
Milton Bradley Microvision 
miniature video game, 
which features a 1.5-inch- 
square liquid-crystal display 
(LCD) consisting of 16 rows 
of 16 square blocks. I want 
to build a circuit to drive 
this display unit. How dif- 
ficult would it be to modify 
the circuit you presented for 
use with an 8-by-16 array of 
light-emitting diodes (LEDs)? 
(See "Self-Refreshing LED 
Graphics Display," by Steve 
Ciarcia, October 1979 
BYTE, pages 58 thru 69.) 
The LCD display unit could 
provide useful capability to 
a single-board microcom- 
puter. 

i have also considered 
developing a programmable 
game cartridge for the 
Microvision console. The 
console contains two 9 V 
battery cells, a voltage 
regulator, a potentiometer 
"paddle control," a 
piezoelectric beeper, a 
4-by-3 printed-circuit 
keypad, the LCD unit, and 
a 40-pin dual-inline-package 
integrated circuit that ap- 
pears to be the display 
driver. The Blockbuster 
garne cartridge that comes 
with the console contains a 
28-pin integrated circuit, a 
window for the display, and 
labeled cutouts for four 
control keys, along with 
passive components. Com- 


г 


munication between the саг- 
tridge and the console is via 
а 24-pin connector. 

I don't expect you to 
design circuits for me; if you 
did that for everyone who 
writes, you would not have 
enough time for your own 
work. However, you could 
do me a real favor by identi- 
fying two integrated circuits 
in the Microvision game. 
The first has 40 pins and is 
marked "SCUSO488, Н 
7920." The second has 28 
pins and is marked 
"TMS1100NLL, MP 3450A, 
DBU7932." 

I hope you will keep up 
the good work. 

Daniel Q Dye Jr 


A lot of people are in- 
terested in using the LCD 
unit you mention. However, 
LEDs (light-emitting diodes) 
and LCDs have very dif- 
ferent principles of opera- 
tion. An LED becomes a 
source of light when you 
pass an electric current 
through it, consuming a fair 
amount of power. LCDs, on 
the other hand, act as 
voltage-controlled reflectors 
of light. When an AC 
voltage (not DC) is applied 
to a liquid-crystal display. 
the liquid changes from 
transparent to opaque, con- 
suming relatively little 
power. Because of this, the 
design approach in my LED 
project does not work for 
LCDs. But don't despair: ! 

Continued on page 238 
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OAE'S new PP-2708/16 
| PROM Programmer is the* 
only programmer with all 
these features: 

e Converts a PROM memory 
socket to a table fop pro- 
grammer: No complex inter- 
facing to wire— just plug И. 
into a 2708 memory socket* 

e A short subroutine sends 
data over the address lines 
to program the PROM 

ә Programs 2 PROMS @@ less 


ая 
Ё *Pat'a Pending 


turn cermet 
precision pulse width and 
amplitude alignment) 

e All packaged in a handsome 
aluminum case 


PP-2708/16 ..A & T $325. 


trimmers {for 


PP-2716 (Programs Intel's 
716 


Y: aus айы A & T $295. 
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What TECO* does 
for minis, TED will 
do for your micro. 


Like ТЕСО*, TED is a character-oriented editor that 
gives you everything you'd expect. Plus, you get many 
things you wouldn't expect. 
36 command/text buffers 
32-entry push-down stack 
Sophisticated macros 
Conditional & iterative 

command execution 
> Conditional & absolute 

branching 
> Multiple open files 

You'll also find some elegant enhancements among 
TED's 90-plus commands. 

TED's compatible with Z-80*-based systems 
supporting standard CP/M*. We recommend at least 
24K bytes RAM. TED's supplied on CP/M*-compatible 
8-inch disks. 


SEND FOR FREE COMMAND SUMMARY 


TED and user manual $90 
Manual alone $20 
Coupon furnished wilh 


ҮҮҮҮ 


manuals purchased 
separately worth $20 
towards purchase 

of TED. 


than the cost of a personal- 
ity module. (2708s and TMS 
27168) 

e Connect 2 or тоге in paral- 
EN — super for production 
programming 

e Complete with DC to DC 
switching invertor and 10 


NEWDOS/80 is Apparat’s latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con- 
figured for Omikron's MAPPER Il. $150. 


MAPPER Il adapts the TRS-80 to run both 5" 
and 8" drives. With NEWDOS/80, storage is 
increased to 300K per 8" drive. $99 plus $10 
per cable connector. 


MAPPER ! adapts the TRS-80 to run the vast 
library of CP/M software as well as the TRS-80 
software. All Lifeboat Software may be ordered 
for the MAPPER I. All MAPPER I CP/M soft- 
ware is compatible with the CP/M for the Model 
П. With MAPPER II and 8" drives, the Model 
I becomes disk compatible with the Model II. 


See reviews in July 80 and August 80 BY TE By Jerry Pournelle. 


+ 


«в 
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ан" ыты 


Oliver Advanced Engineering, Inc. 
676 West Wilson Avenue 
Glendale, Calif. 91203 
(213) 240-0080 


Omikron’s Mapper + NEWDOS/80 
8 Drives for the TRS-80 


Standard features include lower case support, 
serial and parallel printer drivers, and an ad- 
dressable cursor. MAPPER I is supplied with 
complete utilities including a memory test, a 
disk test, a copy program, and a proprietary 
program for converting T RS-DOS files to CP/M 
files. $199. 


WORD PROCESSING — MA PPER | supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud). Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock, de- 
bouncing, and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price $299, 


= S 


Iff small system design 


PO. BOX 4546 MANCHESTER, NEW HAMPSHIRE 03108 


TELEPHONE: 603-432-7929 


"TECO* Digital Equipment Corp., 2-805 Zilog Inc: CP /M'* Оюна! Research Inc 


FIELD PROVEN DESIGNS — After one year of 
MAPPER production, Omikron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni- 
versities, medical doctors, and professionals in 
all fields. 


SYSTEMS — Omikron sells complete systems 
featuring Model П compatible Shugart disk 
drives. Call for prices and delivery. 


FOREIGN ORDERS must include full payment in 
US funds plus $25 for air shipping and handling. 


Producis tha! sei Precedents. 
1127 Hearst St Berkeley CA 94702 (415) 845-8013 


"СРМ isa TM of Digital Research. TRS80 is a TM of Tandy Corporation. 
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TRS-80° 


APL 80 


by Phaips Gales | 

e powerful scientific language is now 
available for the TRS-80. Disk version 
includes lessons, salf-teaching manual, 
and the book, “APL: An interactive 
Approach". Tape version loads in 16K 
Level 11. Disk version permits up їс 4 
workspaces, user-defined functions, 
relum to DOS without losing work- 
spaces, and many other features. 
16K Level 11 cassette ,.......... $14.95 


32K disk with book ...... "T $54.95 
book separately ..... BEE. $15.50 + $1 
UP PERISCOPE 

by Ron Potkin 


Two players are pilted against one 
another as one tries 10 defend a convoy 
crossing the 32 x 32 hex area of sea. Sub- 
marine commander player tries to sink 
as many convoy ships as possible. H sub 
player sinks 3 or more ol the 6 convoy 
ships, he wins. Standard hex-grid 
playing surface, torpedoes, ramming 

ower, and depth charge capabilities 

ring back the thrill of open sea battles. 
16K Laval Il cassette ........... $14.95 


INVASION 


by Chris Freund 
Your favarite arcade is now available for 
the TRS-80. Try to hit the descendin 

aliens before they land on the bottom o 
the screen. Written in machine language 
tor quick response, and no need to 
(ENTER]. Constantly moving graphics 
and synchronized sound effects make 
this a must for the arcade fanatic. Saves 
on quarters tao! 

16K Level 11 cassette ... 


тияка тоя 


$9.95 
ПИ ТРУНИ $14.95 


get 


усе - 


APPLE" 


MICROSOFT ADVENTURE 


The original of ADVENTURE wrítten for 
the DEC-10 systems is now available for 
{һе APPLE. Explore Colossal Cave for 
treasures while avoiding the dangers 
hidden within its many passages. 130 
diffarent rooms, 15 treasures, and 
characters ranging from helpful to 
deadly await you within the cave. Be 
careful where you step, and also who's 
behind you! 

32K disk machine language ..... $29.95 


ANDROID NIM 


by Leo Christopherson 

e game that made Leo Christopherson 
famous is now available for tha APPLE! 
The improved graphics and color of the 
APPLE make the game even better. Try to 
be the last one to shoot the androids on 
the screen, if you do, you win! Also 
includes realistic sound effects. 

24K cassette machine language . $14.95 


MAGIC PAINT BRUSH 


Hi-Res graphics package plus! Draw Hi- 
Res pictures using all APPLE's colors. 
Connect any points on screen, fill areas, 
plot, rotate, and scale shapes. or ‘paint’ 
with a set of 9 brushes. Also comes with 
Shape Table Designer and 2 demo 
rograms, Stot Machine and Applesoft 
nvaders. 
32K disk Applesoft-ROM ........ $29.95 


THREE-D 


You don't have to be an engineer or 
scientist to have high resolution graphics 
for your computer! This program permits 
rotation, scaling. shift, distortion, and 
combination of three dimensional 
raphics on the screen. MP Software. 
disk Applesoft-AOM........ $29.95 


ATARI" 


STAR RAIDERS 


The best! A AOM cartridge holds the 
game, а |t apes full-color, space 
battle in which you must defeat the 
enemy Zylan ane while protecting your 
home bases. Real-time action, and 
effects make this game the best space 
ame available. Sixty levels of rating 
rom Garbage Scow 4th Class to 
Commander make for continuously 
exciting play. 

ROM cartridge ...... мека ue ШВУ 


30 GRAPHICS 


by Tim Hays 

H 1 quality graphics program for the 
ATARI computer, allows you to rotate, 
distort, shrink, and combine threes 
dimension graphic projections on the 
screen. With the high resolution abilitibs 
of the ATARI, one of the finest graphics 
packages available anaywhere! 

16K cassette i и м = 95 


WALL STREET CHALLENGE 6402 


A computer simulation of the Stock 
Exchange is easy to play and always 
challenging. Invest in stocks, and try to 
make it big! 

8K and 16K versions on one ве 7 


PePseeaneee 903999 »5^*9»9509^59a895»2»»29 LI 


ALL STAR BASEBALL 6401 


Two players face each other, one at bat, 
and the other pitcher and outfield. 
Innings, balls, sirikes, and a variety of 
plays make for an exciting game. 
Joysticks are optional. 8K and 16K 
versions on one cassette ....... $19.95 


PET” 


STARFLEET ORION 


Command а slarfieet! 2 player gama 
system includes rule book, battle 
manual, control sheets, 2 programs, 22 
space ship types and 12 play tested 
scenarios. 

BK cassette .................„.. 919.98 


RESCUE AT RIGEL 


Search the moon base and rescue Delilah 
Rookh from the High Tollah, Automated 
Simulations. 

24K cassatta .................. $19.95 


MORLOC'S TOWER 


Match wits with the evil wizard and try to 
defeat him! Automated Simulations 
32K cassetiB .................. $14. 


TIME TREK 


by Brad Templeton from Personal 
Software, Real time action Star Trek type 
pame with sound effects. There are no 
turns’, the action continues whelher you 
move ог not. You and the Klingons can 
move, steer, and fire at Ihe same time. 


8K cassette &EUWNREFuwiS$ Uhà62u2 um $14.95 


This is only a very smali 
sample of our product 
line. For a complete selec- 
tion, send $1 for our cata- 
log of hardware, software 
and publications and re- 
ceive a $2 credit toward 
your first order. 


*TRS-B0, APPLE, ATARI and PET are trademarks of Tandy Corp., Apple Computer Co., Warner Communications and Commodore, respectively. 


The Software Exchange soun sr, uror. os 


To order: Call Toll-Free 1-800-258-1790 (in мн сап (603) 673-5144) 


The Software Exchange & HardSide (Div. of Robitaille & Sons, Enterprises, Inc.), зон де Publications 
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RS-80 interfaci 
alternatives... 


Featuring the Quality Engineering and 
Manufacturing of Steve Ciarcia and Micromint 


1 COMM-80 
CONNECTS TO KEYBOARD OR E.l. 


№ | e 
| i 
ix. -— — ONLY $179.95 
 —__ CHATTER BOX 
5 EA ? | FULL 8-В!Т PARALLEL PORT 


М =] \ Ң5-232-С PORT (up to 19,200 baud) 
x pa 


FULL 8-BIT PARALLEL PORT 

RS-232-C PORT (up to 19,200 baud) 

UP TO 16 UNITS CAN BE CHAINED TOGETHER 
TRS-BUS CONNECTOR FOR FUTURE EXPANSION 


any 
ЖЖ. 


ACOUSTIC MODEM 

TRS-BUS CONNECTOR FOR FUTURE EXPANSION 
CONNECTS TO KEYBOARD OR E.l. 

INCLUDES TERMINAL SOFTWARE 

ONLY $259.95 


\ e DISK CONTROLLER (up to 4 drives) 
| x Ре le DATA SEPARATOR 
шеша ie INCLUDES 16K OF RAM 
Ф. | DISK-80 _‘e PROVISION FOR AN ADDITIONAL 16K ВАМ 
| \ |. —" ө TRS-BUS CONNECTOR FOR FUTURE EXPANSION 
x =ч pee e Available September 1980 
| РР: а е ONLY $299.95 


- BUSY BOX 
ы” E» 


) 


8 1/4" x 6 2/5" PLASTIC CASE | 
CABLE AND CONNECTOR FOR TRS-80 KEYBOARD Е.І. | 
OPERATING MANUAL 

INCLUDES BASIC LISTING FOR CONTROL ROUTINE 
LEVEL il MINUMUM SYSTEM 

ONLY $109.95 


*TRS-80 ia a trademark of Tandy Corp. 


6 SOUTH ST., MILFORD, NH 03055 


To order: Call Toll-Free 1-800-258-1790 (in NH cali (603) 673-5144) 


Tha Software Exchange & HardSide (Div. of Robitaille & Sons, Enterprises, Inc.), SoftSide Publications 
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Continued from page 234: 
have written a tutorial arti- 
cle on LCDs to be presented 
in the October Ciarcia's 
Circuit Cellar. 

Concerning the com- 
ponents in the Microvision: 
the 28-pin device is a Texas 
Instruments TMS1000-series 
4-bit microprocessor, that 
uses CMOS (complementary 
metal-oxide semiconductor) 
technology. The program 
for the Blockbuster game (or 
other game) is contained 
within it in a read-only 
memory. The 40-pin part is 
a custom multiplexed 
display-driver circuit for the 
LCD unit, The display 
driver is driven through the 
I/O (input/output) lines of 
the microprocessor. | hope 
I've helped. 

Steve 


The Very Busy Box 


Dear Steve, 

In al] of your articles 
(which 1 read avidly) I have 
not seen any projects 
directed towards the Heath 
H8 computer system. I con- 
structed my H8 hoping to 
learn about computer hard- 
ware, but instead found 
myself only following in- 
structions. 1 find it very dif- 
ficult to apply your projects 
to my system. It would be 
of great benefit if, in one of 
your articles, you would in- 
clude information on inter- 
facing your "house con- 
troller" (see "Computerize a 
Home," January 1980 BYTE, 
page 28) to the H8. 

Bearing in mind that we 
H8 owners are basically 
hardware-oriented, I believe 
that we would be more like- 
ly to construct a project 
than someone who pur- 
chased a system completely 
assembled. Please consider 
the H8 in future articles; [ 
am sure that the reception 
will be well worth the 
effort. 

Ted Benglen 


Most computers are equal 
where interfacing is con- 
cerned. If you look closely 
at the bus signals on your 
H8 you will notice a striking 
similarity between their 
names and the names of 
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signals on the Apple and the 
Radio Shack TRS-80. The 
BSR interface (trademarked 
“Busy Box") requires an 
МОИК * strobe (the "*" in- 
dicates a negative-true 
signal), address lines А0 
thru A7, data lines DO thru 
D7, and power. All address 
and data bus lines on the H8 
use inverted logic levels, so 


Figure 1 


the circuit of figure 1 is 


necessary to make the 


system compatible with the 
TRS-80 attachment shown 


in the article. 


I generally try to list 
signal inputs so that ex- 
perimenters will not be 
discouraged by a title that 
says "TRS-80" or "Apple." 
For simple input and output 


г ee 


H8 SIGNALS 


781504 


ports, the signals are often 
easily accessible and com- 
patible among systems. 
Steve 


A Bit of Music 


Dear Steve, 
As a composer/performer, 
I found your article “Sound 


TRS-80 COMPATIBLE SIGNALS 
FOR CONNECTION TO BUSY 
BOX INTERFACE 


м 


= 5 6 


> 
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8 
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170 WR |21 7 | - > : ; | > 170 WR {OUTPUT STROBE) 


DATA OUTPUT 
BUS 


Number 


Type 


IC1 74LS04 
IC2 74.504 
IC3 74.5240 


+ БҮ SUPPLY 


GROUND 
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FREE Catalog 


New 4-way relief from problems with 
minicomputer supplies and accessories. 


1. One-stop shopping. 
Inmac (formerly known as 
Minicomputer Accessories 
Corporation) has a catalog 
of over 1000 products.Every- 
thing from racks and line- 
printer paper to connectors 
and cables. Each designed 
to help keep your minicom- 
puter or word processing 
system up and running. 


2. Hassle-free ordering. 
Inmac lets you order by 
mail or phone. So keep this free 
| catalog close. It makes those once-tough tasks like 
ordering your magnetic media easy, fast and foolproof. 
3. Fast shipment of just the quantity you need. 
Inmac ships your order within 24 hours from centers in 
California, New Jersey and Texas. In a bind? Call us for the 
| many special services that can get your products to your 


installation even faster, with no minimum-order requirement. 


4. Field-proven quality means precision performance. 
Inmac guarantees every product in these 70 pages for 
at least 45 days. And even some for up to ten years. 


Send for your FREE 
Е hhnac Inmac catalog or call 
| InNrerádenta) Sure computes Аса wenger e (ouem ios (408) 727-1970 today! 


2465 Augustine Drive, P.O. Box 4780, Santa Clara, CA 95051 
® 1979 имеглацопа! Mimcomputer Accessories Corporation 
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MICRO B-+"Breaks The Access Barrier. 


SEARCH AN INDEX OF OVER 
10,000 KEY VALUES IN LESS 
THAN ONE SECOND ON A 

FLOPPY DISK SYSTEM! 
And you get this performance 


without ever reorganizing 
your Index Files. 


The world-wide standard for keyed file access- 
ing, MICRO B+, is now available in assembly 
language for 8080 and Z80 microcomputers. 
The best is even better. 


MICRO B+ offers the convenience of ISAMs 
and the performance of B-TREEs. 


Assembly Language Version....$260.00 
Specify MICROSOFT "REL" Files or CBASIC Compatible 


BASIC Source Code Version....$195.00 
Specify MICROSOFT Basic-5 or CBASIC-2 


Shipping $2 USA/$5 Foreign 


2606 JOHNSON DRIVE 
FAIR | О COLUMBIA, MO 65201 
(314) 445-3304 


We accept VISA and MASTERCARD 


ANNOUNCING | 
VULCAN DBMS Version 1.6 


The Complete DataBase Management System for your 8080/Z80 CP/M® System 


You tell Vulcan DBMS what you want done with your data, not how to do it. Vulcan DBMS currently is being used to handle name and ad- 
dress lists, form letter mailing, task scheduling, finance management, telephone lists, and inventories just to name a few, Entire application 
systems can be built up rapidly by using the interactive capability to design the application and then saving the commands as programs for 
future use. Specialized needs for data access can be done instantly using the interactive capability. 


FEATURES 
* Easy to learn, easy to use English-like commands 


* Full-screen data entry and editing for most 24 X 80 terminals 
* User customizable full screen formatting for input or display 


* [ndexed sequential organization of databases permits very fast access of selected records (Vulcan DBMS uses B-tree's) 


* Two separate databases can be processed at once 


* The only microcomputer DBMS that can implement a relational database model 


* Report writer allows subtotaling and summary reports 


* Up to 32 fields per data record 


* Plus all the features of Vulcan DBMS version 1.5 including: 
* written in assembly language for fast execution 


* records of up to 1000 characters 
* databases can be up to 65,535 records long 


Requires a 48K or larger CP/M® system 


Vulcan DBMS on diskette $490 
Vulcan DBMS Users Manual $ 25 


SCDP 


Software Consultation, Design and Production 


6542 Greeley Street 
Tujunga, CA 91042 (213) 352-7701 


VISA . Mastercharge „ COD «Check 
California Residents add 6% sales tax 


Стою 181 on Inquiry card. 


CP/M® is a registered trademark of Digital Research 
Vulcan DBMS is not associated with Harris Corporation 
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PA7[ ^5 SERIAL IN 
PIN L 
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SERIAL 
INPUT 13 
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SERIAL 
INPUT Q 
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= INPUT 
e IC3 
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11 
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Figure 2 : 


IC4 
741595 


С? 
AY-3—8910 


IC6 
741895 


Number Type +5V GND 


IC1 74.595 14 
IC2 74595 14 
IC3 74595 14 
1С4 74 595 14 
IC5 74LS95 14 
Сб 74.595 14 
IC? AY-3-8910 


Off" (July 1979 BYTE, page 
34) quite intriguing. The 
potential of computer- 
controlled music generation 
inspired me to purchase a 
Commodore PET, but the 
tones generated by my 
rudimentary system are not 
exactly musical. 

I would appreciate any 
improvements and sugges- 
tions you might have. The 
limiting factor in my case, 
and І am sure this is true for 
others, is lack of proficiency 
with the instrument. 

Jack Hobson 


My talents are geared 
more toward building the in- 
strument than making music 
on it. If you are reasonably 
adept at building circuitry. 
there is a way to run the 
General Instrument 
AY-3-8910 Programmable 
Complex Sound Generator 
from the parallel user port 
(J2) of the PET. The clock- 
ing of the integrated circuit 
is not critical, only the se- 
quence of events, but the 
circuit does require 11 bits 
of information. 


UCSD* System for TRS-80 Model 1+ 


The most portable operating system now supports FORTRAN, Pascal and/or FORTRAN modules are compiled in universal P-code, so they 
can run on most microprocessors, often without recompiling. Programs execute up to 10 times faster than comparable BASIC programs, and 
use much less memory. Ready to run on TRS-80 Model И (64K). 


FEATURES 

u Interactive operating system—dynamic 
overlays, disk file handling, run-time sup- 
port and block 1/0 routines. 

а Fast, one pass compilers. 

в Two Editors—one screen oriented for pro- 
gramming and text editing, one character 
oriented for hard copy terminals. 

а File handler to manipulate disk files. 

a Macro-assembler that produces code for 
linking with Pascal or Fortran programs. 

в Linker for link-editing of object and as- 
sembly code modules. 

и Library of program modules and utilities. 


PLUS, (rom PCD Systems 

в Disk formatting program to initialize dis- 
kettes in single or double density formats. 

= Configuration program for serial 1/О, 

a Disk-set program to permit separate as- 
signment of density and format charac- 
teristics for each disk drive. 


DOCUMENTATION 

a UCSD System Manual (400 pages). 
в Beginner's Guide To UCSD Pascal. 
а Pascal User Manual & Report. 


= Fortran Users Manual with Fortran 
systems. 


PCD Systems, Inc. 


PO Box 143 Penn Yan, NY 14527 315-536-3734 
*Trademark oi the Regents of the University of California "Trademark of Tandy Corporation "Trademark cif Digital Research “Trademark of Digital Equipmant Corporation 
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PRICES 


= UCSD System with Pascal Compiler $350 
with Pascal and Fortran Compilers $500 


8 Fortran Compiler alone 

(requires Version 11.0) $200 
a P-Code Interpreter alone 

(either LSI-11 or Z-80) $ 85 
Optional Utility Programs 
= CP/M? to Pascal file conversion $ 50 


в TRSDOS* to Pascal file conversion $ 50 
= 2-80 Disassembler/Dump program $ 50 


ALSO AVAILABLE 

a UCSD System for MINC* or PDT*, 

a 2-80 Adaptable System (you write BIOS). 
и UCSD System for CP/M environments. 


PCD Systems is a licensed distributor of the 
UCSD System for Pascal and Fortran. Dealer 
inquiries are invited. 


Circle 192 on Inquiry card. 


Circle 194 on inquiry card. 
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P&T CP/M® 2 —TRS-80 MOD II 
versatility! 


P&T CP/M 2 is customized to take maximum advantage of the 
Mod |] hardware and stili be compatible with standard CP/M. 


So What? There are hundreds of applications programs available 
(from dozens of sources) to run under CP/M and most of them can 
run unmodified on the Mod Il with P&T CP/M 2. 


So Why P&T CP/M 2? When you compare CP/M's for the Mod II 
you will find that P&T CP/M 2 is way out in front of the pack. We 
were the first to offer 596K bytes (610,304 bytes) of storage at 
double density. We have the most advanced ecreen driver with 
features like cursor addressing, insert/delete line, optional non- 
scrolling lines, change cursor size and blink, clear to end of line of 
screen, read cursor position, read character at cursor, and more. 
We also support a time of day clock, a user supplied real time 
interrupt routine, and the Line Printer Ill. Our serial port drivers 
support, ETX/ACK, XON/XOFF, and status line (CTS and DCD) 
handshaking. 


Ok - What about documentation? We supply the 7 standard 
Digital Research manuals tor CP/M plus our own 150 page 
manual describing in detail how to use P&T CP/M 2. 


What's all this coat? ONLY $185! 


Wa also carry: MAGIC WAND text processor 
CBASIC2 (improved performance) 
PASCAL/M 
Microsoft BASIC-80 
Contact us for latest information. 


Prepaid COD, Mastercharga or Visa orders accepted. 
Shipping extra, California residents add 6% sales tax. 


PICKLES & TROUT 


P.O, BOX 1206. GOLETA, CA 93017, (805) 967-9563 
TRS-80 i8 а trademark of Tandy Corn 


$350 
$105 
$175 
$325 


CP'M ig a Irademarh of Спо Research Inc 
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Boards for 5-100 BUS 
from S.C. Digital 


"INTERFACE : 1" 
Serial Parallel ROM, RAM, 
Cassette Interlace Board 
Assembled & Tested 
$229 Introductory Price 


area 


Features: MODEL - 3SPC 
€ 3-Senal with hardware UARTS, RS232-C or 20ma Curent inops 
€ 1-Parallel YO with full handshakes, polarity is SW selectable 
€ Built in 4K ROM, 4K RAM Capability with SW disables 
(for 2708's, 2114's, ROM, RAM not supplied) 
© Вий in Kansas City cassette interface usable to 1200 BAUD 
€ = Interrupts buill in on all 4 inputs 
© (n board BAUD rate osc generates 
19.2K 9.6K 4.ВК, 1.2K, 300, 110 or 134.5 BAUD 
Switch selectable address, ports and BAUD rates 


"UNISELECT" 


16K Static RAM Board 


Assembled & Tested $255 with 20) nsec 
Low Power Memory Chips 


Features: MODEL - 16K US 

€ Fully static, uses 211405 € 16K Block Addressing & Bank Select 

€ Univeral Bank Select by рол and bits, compatable with CROMEMCO, ALPHA MICRO, 
NORTH STAR, MARINCHIPS, etc. © Address, Port, Bits, all SW Settabls 


All boards meet IEEE-S100 standards 

Fully socketed, solder masks, gold contacts, and guaranteed for опе full year. 

Delivery: fram stock to 72 hours. Ordering: You mey call for M.C., Visa or C.D. D. orders. 
(Add $4.00 for C.0.0.) Personal checks o.k., but M.0. speeds shipment. Takes 7 to 15 days to 
clear personal checks before shipping. 

Undamaged boards can be retumed within 10 days for full refunds. Illinois residents add 544% 
soles tax 


0.€.M. PRICING AVAILABLE, DEALER INQUIRY INVITED 


S.C. Digital P.O. Box 906 Phone: 


Aurora, IL 60507 (312) 897-7749 


* 


IMAKE YOUR BASIC 
BETTER FOR BUSINESS 


Developing business applications without keyed file support is like 
producing a play without the right cast — you can axpend needless 
time and money, and end up giving an inadequate performance. 


Enter MAGSAM™ 


MAGSAM picks up where your BASIC leaves off by providing it 
with a powarful Keyad File Management System that's quick and 
easy to use. The result ia applications that do exactly what you want 
tham to — instead of only what BASIC allows you to. 


Bupporting Cast 
MAGSAM's advanced features and capabilities include: 

€ Random, sequential, and generic access by key 
@ Secondary indexing with eny number of keys 
© Key and record deletes with automatic space reclamation 
€ Dynamic file allocation and extension 
€ Complete compatibility with BASIC files 
© [nterective tutorial program 
© Опе yeer update service 


The versatile MAGSAM file management is now available in two 
major versions. МАСБАМ IV, the new high performance assembler 
version, is ideal for business applications in which response time is 
critical, Complete with an interface for CBASIC, MAGSAM |V is 
$295. MAGSAM III is the standard version and is in use world wide. 
Written in BASIC, it ів available for CBASIC, Microsoft BASIC, or 
Micropolis BASIC for $145. The MAGSAM manual alone is S25. 
You're the Star > 

MAGSAM is available immediately —off the shelf. So you can begin 
saving time and money now while providing your customers and 
clients with applications that truly meet thair needs. Send for a free 
brochure telling the full story on MAGSAM, or see a demonstration 
Bt your computer desler today. 


Another Business Golution from: 


ПЛ AG Micro APPLICATIONS Group 


7300 Caldus Avenue, Van Nuys, CA 91606 
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COMING SOON: 


Preis" 


The Complete 
Information 


Management 
System 
For Business 


Another Business Solution From: 

MICRO APPLICATIONS GROUP 

MAG 7300 CALDUS AVENUE 
VAN NUYS, CA 91406 
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The circuit of figure 2 high/low/high transition operate as described in the Southwest Technical Pro- 


here uses only 741595 4-bit occurs on bit 1. When 12 article. ducts 6800 system. Do you 
parallel-access shift registers. bits have been loaded, a Steve intend to publish any soft- 
IC1, IC2, and IC3 are low/high/low transition on ware for the 6800-based pro- 
paralleled to form a 12-bit bit 0 can be used to latch cessors that will drive the 
shift register, and IC4, IC5, the binary value and : н circuit? 

and [Сб make up a 12-bit stabilize the information _ ABI Mem Musie _ Arnold Pung 

latch. By setting the ap- while more is loaded. Dear Steve, 

propriate logic level on bit 7 The fast action of the shift 1 read with interest your The AY-3-8910 is made by 
of the user port, the infor- and store operations should article on the AY-3-8910, General Instrument on Long 
mation will be loaded into be fairly transparent to the and [ am presently building Island (600 W John St. 

the 12-bit register when a AY-3-8910, which should the interface for my Hicksville NY 11802). They 
Figure 3 


BYPASS 
| SWITCH 
A L^ 
Av | 2 УА 
120 vac |) — n SOLID TO COMPUTER 
CHARGER STATE > | 
INVERTER (д =: 
FUSE 
+ 
12 TO 4B V0C — 
STORAGE т 
BATTERY 
power source (UPS), drives, we start talking itself, and considerable care 
Power to the Computer Stanly W Pozeisky about quite a bit of power. must be taken so as not to 
Dear Steve, This could conceivably re- run afoul of the FCC radio- 
| would like to suggest a Thank you for your sug- guire several hundred watts, frequency interference (RFI) 
possible future subject: gestion. | have also been so a system similar to those standards. While I mull this 
backup power for micro- considering uninterruptible used in commercial installa- over, you might want to ob- 
computers, I am very in- power supplies. I have a tions might be in order. (See tain a copy of the February 
terested in home control and 26 K-byte Z80 computer figure 3.) 1980 issue of Digital Design 
security, but the more running 24 hours a day, and This system uses battery for a good article on the 
responsibility and power I an UPS is a requirement, backup, with a large in- subject. 
give my system, the more Unfortunately, when we verter to supply normal AC Steve 
strongly I feel that it should start talking about run- during an outage. Designing 
have an uninterruptible ning the computer and disk power inverters is an art in 


Control Your Life! 


Now have full computer control of up to 256 lights, appliances and 
even wall switches without special wiring. The SciTronics REMOTE 
CONTROLLER permits direct control of the inexpensive BSR remote 
line-carrier switches sold by Sears, Radio Shack and many others. 


e Controls all 256 BSR remote switches —not just 16 
* Hardware driven — requires minimum software 

* No ultrasonic link — prevents erractic operation 

* No BSR command module necessary 


Remote sw nches not included 
The controller comes complete with full documentation, sample software 


and is designed to work with most of the popular computers including CONTROLLER BOARD (5-100) $159. 
any 5-100 based system, TRS-80-1, Apple Il, Heath H8 and others. ENCASED CONTROLLER (TRS-80, Apple, etc.) $184. 
"x Send check or SciTronics Inc. 

Applications: money order to: 5215. CLLWELL ST, PO BOX 5444 

* Make your entire home or apartment computer controlied BETHLEHEM, РА 18015 

"apt (215) 858.7220 
* Save energy by controlling lights & appl lances Please list system with wha h you plan to use controller Master Charge and Visa 
* Control security systems & alarms accepied PA residents add sales tax 


Real Time Clock Availabie. Please Inquire. 
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DATADISK 
SYSTEMS 
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TWICE THE BYTE! 


CP/M* FOR NORTH STAR SYSTEMS 
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8” DISK CONTROLLER 
NOW— DOUBLE SIDED OPTION! 


e DOUBLES APPLE If STORAGE 

• APPLE DOS COMPATIBLE 

• SHUGART 800 OR 850 COMPATIBLE 
* IBM 3740 DATA ENTRY CAPABILITY 
* CP/M, UCSD PASCAL CAPABILITY 


SECUN SUN € CM CHMON 

Agata! эмасаше soon 
LINE РМЯТЕЯ — mum eti, тт цеси, up © 132 cx, мя 
test, Doki Lacy. 175 cps much ee py 


VERBATIM fum Dahe {tett of 30) in 


Available at your local APPLE Dealer: $400. 
SORRENTO VALLEY ASSOCIATES 
SVA 11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 


IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 


For Commodore PET/CBM and other computers... 


and 
Пала еч hv haa шыл 


brinn Core 
Зори at 00 con 9$ 00 


DATADISK SYSTEMS, P.0. BOX 195, POWAY, CA 92064, (714) 578-3831 


THE BEST OF BOTH WORLDS 
NORTH STAR BASIC — CP/M 


The Fabulous North Star Basic Meets 
The industry Standard CP/M Operating System 


Not all perfect marriages are made in heaven; this one 
was made in SoHo! The software professionals at the 
SoHo group present The MATCHMAKER, an easy-to- 
use conversion kit which enables North Star owners 
who also own the CP/M operating system to gain the 
a ge of their North Star Basic, running under 


You'll have dynamic file allocation, automatic file 
creation and extension, and automatic reuse of 
deleted files, all under the control of the powerful in- 
struction set of the outstanding North Star Basic inter- 


TNW-2000 


TNW-1000 Serial interface: $129 


1 channel output only 


Serial Interface: $229 


TNW-2000 serial intertace: s 
TVNW-ZO2D Qual Serial Ineriece $300. 
TNW-103 Telephone Modem: $389 
SOFTWAR 


reter with its byte-access or random files, multiline 
unctions, and extensive library of software. 32K 
memory is all you need. No relocation or modification 
of Basic is necessary. And all your existing North Star 
programs will run without modification! 


The installation takes about 30 minutes and involves 
no disassembly or machine coding. Every powerful 
feature of both systems is maintained with this profes- 
sional piece of software. And the instructions are 
COMPLETE and easy to follow. 


The SoHo Group 
140 Thompson St. 
Suite 4-B 

New York, NY 10012 


Ашо answer / auto dial Use with DAA 


PTERM: A program thal tuns your PET into a terminal 
(Use with TNW-2000, TNW-232D. œ TNW 103) 
SWAP: Allows storage ot up to 8 programs in PET 
memory at onca. Run them in any order 
PAN: A sophishcaled elaciromc mai program 
(use wih TNW-t103) 


The MATCHMAKER 
$89.95 ppd. 

Manual only, $9.95 
applicable 


against purchase Write or call for information today: 


TNW Corporation 
3351 Hancock Street 
San Diego CA 92110 


(714) 225-1040 


NY residents include sales tax 
Note: CP/M and North Star are registered trademarks of Digitul Research and 
North Siar computers, respectively. 
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the electric 


pencil II" 


Ci Malen nude 


СУ for the TRS-80 Model II* Computer 
^ И ПРИ 


The Electric Pencil 6 a Character Oriented Word Procoming 
System. This moans thal text is eniered ax a continua siring 
at doctes ond ik спанаћ mt wach, This nllowz the unev 
emrmo [reedom ood ese in the meenet and bundling of 
Vext. Since lines onm mo delineatad, any manber of chw- 
ecters, words, lings oF mày be ingoried ot dotwind 
onyewhere fhe text, Thy omireiy of the text shift, ond 
Opens ug or closes m In full view of the user, Cor- 
rloge relus m well ux word hyphenation om not required 
ance each Ine of bexi h болти теј automatically. 


Aa teu ok typed ond thy and of a screen line Is reached, a 
perligl!y compleled word is shifted to the beginning af the 
Геометр Hne, Whenever text is inserted or deleted, existing 
text if pushed down or pulled up m à wrop ground Гоча. 
Eweryihíng appears of the video duploy screen of il occurs 
thereby climingilag ony guesswork, Text be reviewed 01 
will by variable speed at poge-cl-g-lime scrolling balh in the 
forward ond reversa directora By ung the search or the 
»rarch and reploce function, any siring characters may be 
kemed andor replaced with ony other string of characters as 
desired. Specific wis of characters within meoded wiring. 
muy nsa be Facaied. 


When text n printed, The Electric Pencil suiomatically 
inserts carriage relurrg where they ore needed. 
cwrhinatlons of Line Length, Роде Length, Character Spacing, 


Line Spacing nnd Poge allow for олу form io be 
муо. Right justification gives right-hond mergina hal 
ore ever, Poges mor be numbered cs well as pitted, 

the electric pencil 


A Proven Йан Рува Sitom 


Tre THSDOS vertan of The Electric Pencil 11 are our best 
«wg! You con now Гуре dx Кы? сї you lke without losing ony 
Neue factures inciude word left, word tight, 

word delele, boitam of pogs number оз well à extended 
соғым сомов for greater user flexibility, BASIC files ray 
она be wriljen ant simply edited without odditionol software. 


Our CP/M versions are the some ба we have been distributing 
for several yoors quj ollow the CP/M user to eda CP/M Не 
wilh Hw odia? of nur CONVERT utility Гос an additlonol 

CONVERT hi nov required ij only quick ond собр word 
роскід is required. A keyboard buffer permits fe! Iyping 
without character loss. 


Chim ТАК 
Serial Diabla, HEC, Gume $ 300.00 5 350.00 
All her priejert va ssa 9 215.00 $ 325.00 


Tha Electric Pencil | № still смао for THS-30 Model | 
users. АЙ not са sophisticated os Electric Pencil ||, 1! 
& mi) an extremely easy 1o we ond powerlul word processing 
зумет, The software has gned to bu used with both 
Level | (16K systern} and Level Il models af the TR5-80, Two 
чеги, ona for ще with cassette, 
ore avallghle on cauette. The ТА5-80 


ТАС Саште,ү,,.,.., 100.00 
TAD CN Mp m 150.00 


Micro Computer 


| 


] 


TRSDOS ог CP/M Compatible * Supports Рош Duk 
Drives * Dynamic Print Formatting * Diablo, NEC А 
Оле Print Pockoges * Multi-Column Printing * Print 
Valve Chaining * Page-ot-a-time Scrolling * 
Biditectiongl Muflispeed Scrolling * Subtyster with 
Print Value Scoreboard * Automatic Word А Record 
Number Тойу * Global Search 4 Replace * Full Margin 
Control * End of Page Control * Non Printing Text 
Commenting * Line & Paragraph bxdewtatian * 
Cenlering * Underlining * Boldface 


Aes | 
V/SA 
ATUS | 
"THD & 4 оран atp caso a8 Pater) Ома @ Geese сў Lands Comp 


MICHAEL SHRAYER SOFTWARE, INC. 
1198 Los Robles Dr 


Рат Springs, СА 92262 
(714) 323-1400 


Your One Siop For. . .Quality and Huge Savings 


DISCOUNT... 


COMPARE PRICEJKXQUALITY4KDELIVERY4KSERVICE 
you'll know why you don't have to look anywhere else! 


APPLE COMPUCOLOR 
16K Apple Ilor Plus........ $ 965 16K 2848594944246 фаафеовеце 1595 
48K Apple Пот РЇїш&........ 1075 зак ..... ‚ " . 1695 
Disk w/ Controller каената е 539 CROMEMCO 
Disk ..... кеен +. * 450 System 3 v«aacaoana озна ‚ $ 
ascal ...... q«"- 495 Z-2H "Aw р eee Owe eve ne 
ATARI «5 HAZELTINE 
400.......... . s д Messe $ 825 
M. ара e М a a "dT 
APF ELECTRONICS заррае те)... 880 
APF Computer... . песень AM 440-Graphics ...........- ‚. 929 
CENTRONICS PRINTERS INTERTEC 
730-1 Parallel ..... s $ 695 , 2495 
^ SuperBrain 32K. .......... $ 
Fi: е ненна on P 32K memory upgrade with purchase 
a а малаа $19.95 
- 704 Serial *4564n**A аа + sae 1695 "SuperBrain 64К........... * 
COMMODORE PET ^ МЕС SPINWRITER 
BK "N" $ GOS *5530 RO "»ásmu чаши ая +. $2695 
pee poem" *'5520KSR ,,............ 2990 
16K “№ or “B” ........... 850 STORE ......-.. eee 2795 
зок" or "B" 1095 Tractor add ............. 200 
2040 Floppy . .... „заса. 1095 ae ee 
Computer ........... 
Jure (Tractor) ...... 695 ar e. ас. — 
UM ийүүдө йине» „е 1325 XEROX TERMINALS 
8032 ооа. 2 ЛЕТЕ “1740 RO дине NUR SERIALS SD . $2619 
#1740 KSR ........... ... 3000 
8050 eee Tere reer. eee ee ча 1495 "1750 RO ............ a ER 
“1750 KSR ...... — à 3170 
C2"N" Cassette ...4.. add $89.90 Tractors add ...........- 235 


ta clear. 


e pay all shipping and insurance charges except items marked with asterisk. 


AC. ORDER ONLY PHONE (212) 986-7690 
Send Certified Check (Personal or Company Checks require 2 weeks Xx 


VISA, MasterCharge add 5% N.Y.S. Residents add appropriate sales tax. 


Micro Computer Discount Co 
60 Е. 42nd Se.. Suite 411, New York, N.Y. 10017 
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are the people to contact 
about particular applications 
of that device. If you write 
or call (516) 733-3107, direct 
your inquiry to the product 
manager associated with the 
circuit, 

It is important to talk to 
the right person since one 
manager may not be 
familiar with another's pro- 
duct line. As most com- 
panies do, General Instru- 
ment Corporation puts out a 
large amount of application 
literature. 

Steve 


No More Scanner 


Dear Steve, 

[ have been reading BYTE 
for over a year now and ] 
find your Circuit Cellar 
articles useful and infor- 
mative. І would like to read 
your article "l've Got You in 
My Scanner: A Computer- 
Controlled Stepper Motor 
Light Scanner," November 
1978 BYTE, page 76. 1 am 
writing you because this 
article is no longer available 


through BYTE's back-issue 
department. Can you direct 
me to a source for this 
article? 

Walter A Filimon 


Thank you for the vote of 
confidence. There are a 
number of sources you can 
use for articles of BYTEs 
past: BYTE often has back 
issues which are available 
for the cover price plus 
postage. Give BYTE a сай 
on their toll-free number 
(800) 258-5485; they'll be 
glad to help. If your interest 
is specifically in my articles, 
let me suggest that you pick 
up a copy of the compen- 
dium book Ciarcia's Circuit 
Cellar, volume 1, from 
BYTE Books. It contains 
most of my articles, in- 
cluding the November 1978 
one. It has the extra advan- 
tage that any proof errors in 
the original articles are cor- 
rected. BYTE Books may be 
contacted at 70 Main St, 
Peterborough NH 03458. 
Steve М 


CALIFORNIA DATA CORPORATION'S 


VERSATILE 


S-100 ANALOG 
Шив: 


3 РЕ. 
mmmn 


I/O SYSTEMS 
| 16 Channel A/D 
‚ 2 Channel D/A 
4 Channel D/A 


High quality commercial grade S- 100 bus compatible systems are 
designed for industrial and laboratory use. 


®16 channel 12 bit A/D conversion system nominally 


operates at 25 kHz 


e12 bit resolution, + the LSB accuracy 
eMultiplexer, converter, and sample and hold on the 


hybrid chip 


+7 control and measurement ports 

e Utilizes 280 and 8080 interrupt modes 

eOptional Programmable Gain Instrument Amplifier 
allows mixing of high and low level signals 


e2 and 4 channel D/A high-speed conversion systems 
e Binary and 2's complement inputs 
PR asas + бу, +10v, Oto -10у, or Q to +107 
+ Replaceable output amplifiers protect circuit 
*2 channel board has 16 bit paralle! I/O and scope 


intensification strobe 
D/A's from $395 


CALIFORNIA DATA 
CORPORATION 
3475 Old Conejo Road, Suite CTO 


Newbury Park, California 91320 
(805) 498-365! 


9 A/D’s from $575 


-= ba 
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FOR SERIOUS USERS 


OF 8080, 8085, OR Z80 COMPUTERS 


PRINTER WIZARD — Now add powerful capabilities to 
your printer. Free your computer for use while 
simultaneously printing backlogged output on a first-in- 
first-out basis. Transparent operation without noticable 
slowing of the computer. Allows continuous computer and 
printer operation on programs having sporadic output. Will 
backlog up to 100 pages when used with a disk system. 
Adds optional automatic paging with numbers, adjustable 
margins on 4 sides, indented overflow lines. Occupies less 
than 2% К. 


EX80M103 $45.00 


Documentation only EX80M103D $ 7.50 


DISASSEMBLER — Disassemble machine code into stan- 
dard source language. Modify or relocate existing programs 
such as DOS or BASIC using your existing assembler (not 
included). Disassembles any 8080, 8085, or 280 code, in- 
cluding embedded data blocks and ‘‘trick’’ codes. 
Generates symbol and label tables. 


EX80M217 $75.00 
EX80M217D $12.50 


ALL EXCOM products are fully supported and warranted indefinitely against 
original defects. Available on single or double density NORTHSTAR БИ” 
diskettes, 300 or 1200 baud cassettes (specify). Washington residants add 


Е хсом 


Р.О. Вох 1802 Bellevue, Washington 98009 U.S.A. 
Telephone (206) 641-6577 


Documentation only 


er 
| 


He's just completed production on our new 
36 page catalog and he's exhausted. 

So, rather than put him right back 
to work on our August е page 
spread, we're giving him a break. A 

Look for our regular ad in Septem- ‘gyori 
ber In the meantime, send for our pM 
brand new free catalog. |t's the 
most complete in the industry. 


COMPUMART 


270 Third St. Cambridge, Mass// 


> Dept. 108 > 


^ i 
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6809 3-100 805 


SINGLE BOARD COMPUTER 


* MEETS I.E.E.E. S-100 STANDARD 
<> * 10 addressing modes 
< « 24 indexed sub modes 
© е auto increment/decrement 
« constant indexing from PC 


• 4K/8K/16K ROM œ 2K RAM 
ROM/RAM relocatable on 4K boundary 


* ACIA; PIA; 8080 SIMULATED 1/0 


• 20 PARALLEL I/O LINES • 256 I/O PORTS 
ACIA provides RS-232 lines for asychronous com- 
munications with limited modem control at 8 select- 
able baud rates; I/O locatable at any 4K boundary 


s COMPREHENSIVE MANUAL WITH 
SOFTWARE LISTINGS 


« P.C. BOARD: SOLDERMASKED WITH 
PARTS LEGEND 
P.C. Board & Manual $69.95* + shipping 


• adsMON: ADS MONITOR SUPPORTS 
BREAKPOINTS 
User definable interrupt service & more. 


Available in PROM, write for prices. 
Illinois residents add sales tax. "add $1.00 for shipping & handling 


Ackerman Digital Systems, Inc. 
110 М. York Rd., Suite 208, Elmhurst, IIl. 60126 (312) 530-8992 


BUY COMPUTERS 
BY MAIL ORDER 
AND SAVE 16% 


DYNABITE 
Save 1596 


CROMEMCO 
System 3 


VERBATIM 
& MEMOREX 


APPLE 


16K $ 958.00 
32K $1,040.00 
ABK $1,100.00 
Disk with Controlier 

$ 495.00 
Disk $ 440.00 
Pascal $ 445.00 


$5,890.00 


NORTH STAR 5%" 


Horizon-2-32KDD 

$2,390.00 
$ 389.00 
32K $ 579.00 


Memory 16K 


HAZELTINE 

1400 $650.00 
1410 $710.00 
Add Regent25 5925.00 
Send cerlified chack 


iregular checks require 2 weeks to clear) or 
chorge to VISA or Master Charge. Customer pays shipping. 


MIRO COMPUTERS, INC. 


27 Long Meadow Place South Setauket, L.I., N.Y. 41720 | 
(516) 423-7955 
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DISK CONTROLLER 


Circle 208 on inquiry card. 


CP/M SOFTWARE 


ADAPT 2.00 


Runs Cromemco Software Under CP/M 1.4 ог 2.2 ........... ‚$75 


Get Cromemco software to run on your CP/M Version 1.4 or 2.2 system. 
ADAPT inierfaces тоя of those powerful Cromemco packages to any 
2-80 based CP/M system without patching. ADAPT works without 
changes for any memory size. 


RATFOR-80 


Fast RATFOR Language (RATional FORtran]........ TT S95 


RATFOR-80 lets you write structured code that translates to Microsoft or 
Cramemco FORTRAN. TSW's RATFOR- B0 |RATional FORtran} pre- 
compiler runs at more than 1000 statements per minute. Price includes 
extensive subroutine library. Documentation includes "Software Tools" 
book by Kernighan and Plauger. (ADAPT and RATFOR packages 


combined $150) 
FMT 


FMT Word Processing Text Formatter for СРМ ........... s. 


FMT works with any CP/M editor to give you automatic page headings 
and footings, page numbering, centering, underscoring, external Ше 
merging, and in-line console input. FMT works with any video, CRT, or 


hardcopy terminal and printer combination. With daisy-wheel printers, 
FMT provides superscripting, subscripting, and half-line spacing. 


THE SOFTWARE WORKS 
8369 Vickers 
San Diego, CA 92111 


(714) 569-1721 


VISA алај NunterChérge eccepted 
СРМ В n teademask of Digriol Research 


Ze- SYSTEMS 
ZOBEX 


Complete computer on 3 S-100 boards with 
32K ВАМ for Under $1000.00* 
Runs M/PM and C/PM 


64K RAM ve itid s m 
4 MHz DMA operation, 


No WAIT States Bank select in (6K sections 
IEEE Std Can be disabled in 4K increments 


2 or 4 serial poris, 3 parallel, one 4K 
EPROM, Vectored interrupts, real time 
clock, Software controlled baud rates, 
Drives daisy wheel printer directly 


780 CPU 
2-4 MHZ 
[EEE Std. 


All digital design for stable and 
reliable performance. No one- 
shots or analog circuitry. BIOS for 
C/PM available. 


8** and 5" 
DRIVES 


CARD CAGE 
and Fan 


6 slot shielded matherboard 
for good cooling and low noise. 


SEND FOR FREE INFORMATIONS 
6 months warranty on our boards with normal use 


Z;-SYSTEMS / ZOBEX 


5333 Mission Center Rd., San Diego, Ca. 92108 
P.O. Box 1847, San Diego, Ca. 92112 
(714) 447-3997 


"introductory Offer for limited time only 


BYTE August 1980 
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Business Software 
in Micropolis Basic 


DATASMITH announces the availability of two 
new turnkey business systems designed 
especially for MICROPOLIS-Based computers, 
including the VECTOR MZ. Both systems are 
completely menu driven and highly interactive, 
so they can be used effectively by your present 
office staff. 


© GENERAL LEDGER. Everything you need 
to keep the books. Features easy-to-use 
data entry and error correction, trial bal- 
ance, posting, and a variety of comprehen- 
sive reports. Automatic error detection 
keeps the books in balance. Writes checks 
and makes journal entries in one operation. 
PAYROLL. A very flexible system that 
adapts to a wide variety of needs. Features 
federal, state, and local tax calculations, 
EIC credit, and special pay and deduction 
amounts. Prints all necessary reports, pay- 
checks, and W-2 forms. 
Put your computer to work with these compre- 
hensive systems now. Call or write for complete 
details. Custom services also available. 


DATASMITH 


15501 West 109th St., Lenexa, KS 66219, (913)888-8486 


RES. 


A Message 
to our Subscribers 


Circle 210 on Inquiry card. 


From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 


material about their products. 


We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 


Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 


information of interest to 
them in the mail. Used are 
our subscribers’ names and 
addresses only {no other 
information we may have is 
ever given). 


While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 

70 Main St, Peterborough NH 
03458. Thank you. 
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FORTH 


VER. 1.7 FOR APPLE П“ COMPUTERS @ 
100 PAGE, PROFESSIONALLY WRITTEN MANUAL 
FORTH INTEREST GROUP COMPATIBLE 
DIRECT HOT-LINE TO SYSTEM DEVELOPERS 

» INCLUDES ITS OWN DOS 

CAP'N SOFTWARE HAS DELIVERED 100's OF 
WORKING FORTH SYSTEMS 
UPDATE OFFER: TRADE IN YOUR VER. 1.6. DISK 
FOR FULL CREDIT OF PURCHASE 
PRICE TOWARD VER 1.7 
RUNS ON APPLE I} OR APPLE 1+ WITH 

1 OR MORE DISKS AND 48K. 

ALSO RUNS ON LANGUAGE CARD 
AVAILABLE AT COMPUTER STORES OR 
DIRECTLY FROM CAP'N SOFTWARE 
PRICE, SYSTEM $140, MANUAL ONLY $20 


CAP’N SOFTWARE 
P.O. BOX 575 
SAN FRANCISCO, CA 94101 


ALSO AVAILABLE FOR PDP-111 
COMPATIBLE WITH VER. 1.7 FOR APPLE 
DOWNLOAD PROGRAM DEVELOPMENT 

OR EXECUTION 
RUNS STAND-ALONE OR UNDER RT-117 
В$Х-11М+, OR Я$Т$+ 
AVAILABLE DIRECTLY FROM CAP'N SOFTWARE 
PRICE, SYSTEM $145, MANUAL ONLY $20 
"Trademark of Apple Compuler Corp. — tTrademark of DEC. 


BYTE 
BACK ISSUES 
FOR SALE 


The following issues are available: 
1976: July and November 
1977: March, May thru December 
1978: February thru October, December 
1979: January thru December except March 
1980: January thru June except February 
Cover price for each issue thru August 1977 is $1.75 
Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 
September 1977 through October 1979 issues are $2.50 
Domestic; $3.25 Canada and Mexico; $4.00 Foreign. 
November 1979 to current is $3.00 Domestic; $3.75 Canada 
and Mexico; $4.50 Foreign. 
Send requests with payment to: 


BYTE Magazine 


70 Main St, Peterborough, NH 03458 
Attn: Back Issues 
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Introducing ...the NEW 
....Н-Р 85 Peripherals. 


LA РАскАНО 
Hewlett-Packard's New Peripherals 
Are Available Now. „сен 


HP-85A Computer *3250.00 
HP 7225A Graphics Plotter 2050.00 
HP 2631B Opt. 885 Printer 3650.00 
HP-IB Interface Module 395.00 


* WE MEET ANY PRICE IN THE NATION 


amm. FARNSWORTH 
{ = COMPUTER CENTER 


1891 N. Farnsworth Ave., Aurora 
(immediately S. of E-W Tollway) 
Phone (312)-851-3888 
Weekdays 10-8; Sat. 10-5 


IS THERE A A P " 4 
G IN YOUR LIFE 6 


GAP General Accounting Package. Fantastic double 
entry accounting system with user definable ac- 
counts. The account numbers are made up of 7 
4-digit fields allowing 7 levels of account 
classifications. With the use of the Operator 
Report Selector Generator (OSRG), you can 
generate any type of report you desire, or use 
report programs in GAP-OL, GAP-AP, and 
GAP-AR. 

GAP-GL Includes all basic GAP functions, plus entry of 

General Ledger transactions, prints General 

Journal, General Ledger summary and detail, 

Balance Sheet, Profit and Loss. 


Price $124.95 


Requires GAP-GL to run, allows adding A/R in- 
voices, printing Sales Journal, detail A/R report, 
Account Aging, add/update Cash Receipts with 

register, Cash Receipts Journal, and A/R Billing. 


Price $99.95 


Requires GAP-GL to run, allows adding of A/P 
invoices, printing Purchase Journal, detail A/P 
report, Aging of Accounts, Check Writing, 
Check Printing, Cash Disbursements Journal. 


Price $99.95 


GAP-AR 


System requirements are 32K CP/M = CP/M is registered trademark of Digital Research | 


PROFESSIONAL DATA SYSTEMS 


318 E 18 st. 
BAKERSFIELD CA. 93305 


(805) 323-0891 


is 
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Printer Uses Plastic and 
Metallized Daisy Wheels 
Interchangeably 


A series of serial impact printers that 
produce typewriter-quality output for 
word processing, data processing, and 
communications applications has been 
announced by Diablo Systems Inc, 
24500 Industrial Blvd, Hayward CA 
94545, (415) 786-5207. The Model 630 
daisy-wheel printers use plastic and 
metallized print wheels interchangeably, 
with print speeds from 32 to 40 cps 
(characters per second) depending on the 
type of print wheel, type style, and text. 
Model 630 printers accept all Diablo and 
Xerox plastic and metal print wheels. 
Friction and pin-feed platens and other 
paper-handling options are offered. The 
630 series supports the RS-232C/V.24 
interface for communications applica- 
tions, and a microprocessor interface 
that permits direct attachment of the 
printers to a variety of small office and 
data processing systems. The price is 
$860 in original equipment manufac- 
turer's (OEM) quantities of 500. 
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An RS-232 Card Reader 


The Model 121-4 card reader is 
capable of reading any common 
punched or marked card and includes 
serial RS-232 or card image output (with 
Hollerith-to-ASCII conversion if 
necessary), parallel 20 mA current-loop 
output, self-clocking on both marked 
and 80-column punched cards, or opera- 
tion with printed strobe marks.on either 
side of the card. The 121-4 may be set 
for card feed-through at 6 ips (inches per 
second), or automatic return of cards to 
the front after reading. This card reader 
also has a self-test feature which enables 
the user to check sensor accuracy. The 
Model 121-4 operates on either 50 or 60 
cps (characters per second) and sells for 
approximately $520 in original equip- 
ment manufacturers quantities. For more 
information, contact HEI Inc, Jonathan 
Industrial Center, Chaska MN 55318, 
(612) 448-3510. 
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The 4420 is a removable disk cartridge 
for use on Control Data's cartridge 
module drive (CMD) 9448 series and 
equivalent disk drives. The product is 
capable of storing up to 16 megabytes of 
data. The disk cartridge uses one surface 
to record data and one surface to func- 


Two Printers from Facit 


Facit Inc, 66 Field Point Rd, Green- 
wich CT 06830, has developed two 
printers, the 4520 and the 4542. The 
4520 is a bidirectional printer with a 
speed of 100 cps (characters per second) 
and a noise level of less than 60 dB. The 
4520 is microprocessor-controlled, with 
a 100% duty cycle. The printer utilizes 
a 9-by-9 dot matrix, while accom- 
modating paper-roll or fanfold forms. A 
serial or parallel interface is included. 
The unit price is under $1000. 

The 4542 provides the full graphic 
capability and control of Facit's 9-by-9 
matrix Stored-Force Flex Hammer Head. 
lt features two-color printout, gray scale, 
and proportioned spacing. All European 
versions, Katakana, APL, and Libris 
character sets are available. The 4542 
lists for under $4000. 


Circle 493 on inquiry card. 


tion as a dedicated servo reference. Den- 
sity is 348 tracks per inch, with 823 
tracks per surface. The cartridge is 
available with factory formatting. For 
information, contact Nashua Corpora- 
tion, 44 Franklin St, Nashua NH 03061. 
Circle 491 on inquiry card. 


Modem Eliminator 


International Data Sciences Inc, 7 
Wellington Rd, Lincoln RI 02865, (401) 
333-6200, has introduced the Model 
6100 modem eliminator. The unit allows 
interconnection of data-terminal equip- 
ment without modems. It can be used in 
asynchronous or synchronous modes, 
and with terminals configured for half- 
or full-duplex operation, The IDS 
modem eliminator also eliminates the 
need for two back-to-back modems 
operating within a short distance, 
Features include internal strap selections 
for primary and secondary RTS/CTS 
delays, ring memory functions, and 
clock source. Data-terminal equipment 
can be located up to 50 feet from the 
modem eliminator, allowing a maximum 
separation of 100 feet. Its DTE interface 
conforms to EJA RS-232C and CCITT 
V.24 standards. The Model 6100 is 
priced at $360. 


Circle 494 on inquiry card. 


Where Do New Products Items Come From? 


The information printed in the new products pages of BYTE is obtained from 
"new product" or "press release" copy sent by the promoters of new products. If in 
our judgement the information might be of interest to the personal computing 
experimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first in first out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the “What's New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or com- 


pany performance. 


at's New? 


MISCELLANEOUS 


Computhink Unveils 
Small-Business Computer 


Computhink Inc, 965 W Maude Ave, 
Sunnyvale CA 94086, (408) 245-4033, is 
now offering Minimax, a microcomputer 
system designed for small businesses and 
independent software organizations. The 
Minimax can store over 100 K bytes of 
internal memory. By using various con- 
figurations of floppy-disk drives, the 
system can have an on-line disk storage 
capacity ranging from 800 K to 4.8 
megabytes. A 6502 microprocessor is 
used in the system. The system features 
full-screen data entry, field protect and 
automatic skip to the next field, and 
split screen operation. The Minimax, 
with 800 K bytes of disk storage, has a 
suggested retail price of $7770. A con- 
figuration with a printer is under 
$10,000. These prices include business- 
applications software. 


Circle 495 on inquiry card. 


Introducing the QDP-100 
System 


This product is a Z80A-based S-100 
machine, The single-board unit contains 
the microprocessor; two serial and two 
parallel ports; a double-sided, double- 
density disk controller for 5- and 8-inch 
floppy-disk drives; an Intel-like 2716 
programmable read-only memory 
{PROM) burner; a real-time clock; and a 
2 K-byte monitor. The operating system 
is CP/M 2.2. A 4 MHz, 64 K-byte 
dynamic memory board is also supplied. 
The video display is a “smart” terminal 
with 80-character by 24-line display, a 
25th status line, reverse video, blinking 
and half-intensity characters, protected 
and unprotected fields, and other 
features. The display uses a Z80 
microprocessor for display operation. A 
hard-disk system can be integrated into 
the system. Accounting, data-base 
management, word processing, real 
estate, statistics, and other software 
packages are offered by Quasar. The 
price for the QDP-100 is $4795. Details 
are available from Quasar Data Pro- 
ducts Inc, 25151 Mitchell Dr, North 
Olmsted OH 44070, (216) 779-9387. 
Circ!a 496 on Inquiry card. 


A Printer from Mauro 


Mauro Engineering, Rt 1, Box 133, Mt 
Shasta CA 96067, (916) 926-4406, has 
introduced the MP-250 PROAC pen 
plotter, [t uses standard paper sizes and 
plots at speeds of up to 2.5 inches per 
second with 0.005-inch resolution. The 
standard machine uses one parallel out- 
put port and comes with full-vector 
driver software for 8080, 6502, and 6800 
microprocessors. Interfaces are available 
for the TRS-80, Apple, and serial data 
ports. The MP-250 can be used for 
graphics, schematics, music composi- 
tion, architectural drawings, and other 
applications involving plotting. The 
MP-250 costs $650. 


Circle 497 on inquiry card. 


Computer Devices 
Announces Self- 
Prompting, Portable 
Computer 


A portable, self-prompting computer 
for the nontechnical user has been 
developed by Computer Devices Inc, 25 
North Ave, POB 421, Burlington MA 
01803, (617) 273-1550. The Miniterm 
model 1206/PAT operates through the 
use of preprogrammed application 
modules. The computer is aimed at in- 
dustrial, commercial, and financial 
clients. The 1206/PAT includes 32 K 
bytes of programmable memory. The 
application programs are written in 
either BASIC or Motorola 6800 
assembly language. Other standard 
features of the computer include an 
BO-column, 50-character per second ther- 
mal printer; 5-inch floppy-disk drive; 
built-in modem; and acoustic coupler. 
The unit weighs 7.3 kg (17 pounds). The 
price for the computer is $5195. 

Circle 488 on inquiry card. 


EPROM Programmer with | 
RS-232 Interface | 


This erasable programmable read-only 
memory (EPROM) programmer, Model 
EP-2A-87, with RS-232 and 20 mA loop 
interfaces, has been introduced by Op- 
timal Technology Inc, Blue Wood 127, 
Earlysville VA 22936, (804) 973-5482. 
The programmer includes a 2 K- or 
4 K-byte buffer which can be loaded or 
read by another computer in the on-line 
mode. Data rates are 110 and 1200 bps 
(bits per second). In the off-line mode, a 
keyboard enables the operator to pro- 
gram, verify, and check if the EPROM 
is erased, and load the buffer from 
EPROM. EPROMs may be copied in the 
off-line mode by first loading the buffer 
from the programming socket. A built-in 
self-test includes provisions for checking 
the buffer and whether the EPROM will 
enter the high-impedance state. Priced at 
$600 with a 4 K-byte buffer, personality 
modules are $16 to $35 for programming 
various EPROMs on the market. 

Circle 499 on inquiry card. 


6502-Based Single-Board 
Computer 


Compas Microsystems, 224 S E 16th 
St, Ames [A 50010, (515) 232-8187, has 
announced CSB 2, a stand-alone module 
based on the 6502 microprocessor. The 
board is compatible with the Rockwell 
System 65 bus standard. EXORcisor- 
based cards may be used with CSB 2 
with minor modifications. CSB 2 in- 
cludes a 6502 microprocessor, 2 K bytes 
of static programmable memory, four 
sockets for Intel 2716 or 2764 erasable 


programmable read-only memory 
(EPROM) integrated circuits, one VIA 
(6522), one PIA (6520), and one ACIA 
(6551). CSB 2 provides 30 input/output 
(I/O) lines, ten buffered output lines, 
two interval timers, input latching on 
peripheral ports, an RS-232 port with 
data speeds from 110 to 19,200 bps (bits 
per second), and up to 32 K bytes of 
EPROM space. CSB 2 is priced at $395 
and the manual is available for $4. 
Circle 500 on inquiry card. 
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Whats New? 


Nuts & Volts 


Nuts & Volts is a new publication 
serving amateur radio and computer 
enthusiasts. It is devoted exclusively to 
classified and display advertising for 
new and used equipment. Items are 
categorized for easy reference, and there 
are sections for business opportunites 
and wanted items as well. Classified ads 
are $0.10 per word with a $2 minimum 
charge. Typesetting and art services are 
available for display advertisers. Nuts & 
Volts is available monthly for a one- 
time charge of $5 from Nuts & Volts 
POB 1111, Placentia CA 92670. 

Circle 538 on inquiry card. 


Reset Extender for TRS-80 


The Reset Extender is an aid for 
TRS-80 owners who have trouble access- 
ing the Reset button in the back of the 
keyboard. Most TRS-80 owners use a 
pencil to hit the Reset button. With little 
effort, the Extender attaches to the hood 
and simplifies reset tremendously. The 
Reset Extender is available from Em- 
manuel B Garcia Jr & Associates, 203 N 
Wabash, Rm 2102, Chicago IL 60601, 
(312) 782-9750, for $3.99, 

Circle 501 on Inquiry card. 


MISCELLANEOUS 


Microprocessor-Controlled 
Floppy-Disk Drive and 
Controller 


The System 2000/10 is a 
microprocessor-controlled floppy-disk 
drive and controller that plugs into the 
Teletype Model 43, the Texas In- 
struments Silent 700, and similar 
typewriter terminals. The System 
2000/10 can operate as a stand-alone 
word processor, or as an on-line, 
storage, edit, and forward unit. In the 
on-line mode, the data rate is capable of 
reaching 9600 bps (bits per second). In 
the on-line mode, it can be invisible to 
the host computer. The system can also 
be used with ADM-3A, Televideo 912, 
and similar video displays. A software 
package includes global search and 
global replace commands. Options in- 
clude extra programmable memory up 
to 64 K bytes, a printer port, Telex in- 
terface, BASIC and IBM 3740 com- 
patibility. The price for the System 
2000/10 is $1695. Contact Terminal 
Data Corporation, 11878 Coakley Cir, 
Rockville MD 20852, (301) 881-7655. 


Сіссів 502 on inquiry card. 


Memory and Expansion Module for TI's 16-Bit Board 


George Goode & Associates Inc, 
12840 Hillcrest Rd, Suite 113, Dallas TX 
75230, (214) 980-0730, is offering a 
Memory and Input/Output (I/O) Expan- 
sion Module (MEM) for the Texas In- 
struments University Module 16-bit 
microcomputer board. The MEM ex- 
pands the University Module’s memory 
by an additional 8 K bytes and expands 
1/O address space by an additional 480 
bits. An erasable programmable read- 
only memory (EPROM) programmer 
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with software driver, cables, and 
integrated-circuit components are in- 
cluded. The MEM includes sockets for 
up to 8 K bytes of EPROM and 8 K 
bytes of programmable memory, two 
44-pin connectors for 1/O expansion, 
with space for an additional thirteen 
connectors, and an EPROM programmer 
for TMS 2708 and 2716s. The MEM is 
priced at $299, including a manual. 


Circle 503 on inquiry card. 


Commercial Calculators 
from Texas Instruments 


Texas Instruments has announced a 
family of heavy-duty commercial 
calculators incorporating the Seiko 350 
mechanical printer, Ranging in price 
from $160 to $205, the T1-5213, -5215, 
-$217, and -5219, have been designed for 
operator comfort and reliability, Each 
model features two-key rollover and 
10-level keyboard buffering. The printer 
delivers 2.8 lines per second using stan- 
dard 5.8 cm (2,25 inch) paper and prints 
up to twelve digits plus commas, 
decimal point, and two-column audit 
trail, Other features common to all four 
models include multiplication and divi- 
sion by a constant, automatic computa- 
tion of percentage calculations, indepen- 
dent add register, grand total register, 
grand total on/off switch, decimal selec- 
tor, automatic rounding, and item 
count. Inquiries should be addressed to 
Texas Instruments Inc, POB 10508, M/S 
5889, Lubbock TX 79408. 


Circle 504 on Inquiry card. 


Serial Communications 


and Control on a Single 
Card 


Vantage Data Products has developed 
a single-card computer for use in com- 
munications and control applications. 
The Z80-based card is used with serial 
input/output (I/O), parallel 1/O, pro- 
grammable memory, and erasable pro- 
grammable read-only memory 
(EPROM). Serial communications are 
asynchronous RS-232 and programmable 
to all standard data rates up to 5600 bps 
(bits per second). Modem-control func- 
tions are also included. Power re- 
quirements are +5 V and +12 V. 
Negative voltage for RS-232 communica- 
tion is generated on the card. Options 
include a software-monitor program on 
EPROM for operation of the computer 
with a terminal, and single power- 
supply options. The suggested retail 
price is $195. Contact Vantage Data 
Products, 550 W 200 South, Suite 8, 
Provo UT 84601, (801) 377-6687. 
Circle 505 on inquiry сага, 


Floppy-Disk Drive Power Supplies 


Powertec Inc, 20550 Nordhoff St, 
Chatsworth CA 91311, (213) 882-0004, 
has introduced the FD series of floppy- 
disk, dual-output power supplies. The 
FD101 delivers main channel outputs of 
+5 V at 0.75 A and secondary channel 


outputs of --12 V at 1.8 V. The FD101 
offers flexible strap-selectable inputs of 
103-127/206-254 V AC, single phase 47 
to 440 Hz. Standard features include 
overvoltage, overload, short circuit and 
reverse voltage protections, no turn-on 
or turn-off overshoot, and a one-year 


OvERFLOW 


Bidirectional Totalizer 


The DigiTec Model 8222 bidirectional 
totalizer is used for counting functions 
in industrial processes or product-test 
systems where up-down counting is re- 
quired. All up-down counting functions, 
with count direction control, are user- 
programmable. Operating modes include 
totalizing two inputs by adding and/or 
subtracting one from the other based on 
phase relationship or logic input. Soft- 
ware response ensures that every pulse is 


warranty. The supplies provide line 
regulation of +0.5% for a £10% input 
line change, and static loads of 50 to 
100%. Load regulation for the units is 
zx 0.596 on all outputs for a 0 to 100% 
load change, 5 mV peak-to-peak max- 
imum ripple, 0,03°C temperature stabil- 
ity over full operating ranges and 0.396 
drift for a 24-hour period. Transient 
response is less than 50 ms for a 5096 
load change. Contact the company for 
prices and availability. 

Circle 506 on inquiry card. 


added or subtracted even during 
simultaneous occurrence. The Model 
8222 is available with either a 5- or 
7-digit LED (light-emitting diode) 
display. Both models offer polarity and 
overflow indication, The unit is 4.8 by 
18 by 19 cm (1.89 by 6.6 by 6.86 
inches), and the cost is $415 for the 
5-digit model and $467 for the 7-digit 
model. Address inquiries to United 
Systems Corporation, 918 Woodley Rd, 
Dayton OH 45403, (513) 254-6251. 
Circle 507 on inquiry card. 


at's New? 


A Talking Voltmeter 


This talking voltmeter allows users to 
keep their eyes on the probes and avoid 
shocks, short circuits, and blown in- 
tegrated circuits. It is also an aid for the 
visually handicapped. The dual 
microprocessor-based system provides 
voltage readings that are automatically 
announced via an internal 3-inch 
speaker every 7 seconds, or upon 
operator command. A slave processor 
selects the speech elements that are re- 
quired by the measurement, while the 
main processor controls the system 


timing and signal processing. The instru- 
ment is powered by a rechargeable nicad 


battery pack. It weighs 1.1 kg (2.5 Ibs) 
and measures 6.2 by 25.5 by 23 cm (2.5 
by 10 by 9 inches). An earphone jack is 
provided for work in noisy en- 
vironments. Options include an LCD 
(liquid-crystal display), current and 
resistance measurement circuits, and a 
serial interface for recording the digital 
output on audio cassette recorders. 
Foreign languages are also available. 
The price is $395. For details, contact 
the Franklin Institute Research 
Laboratory Inc, The Benjamin Franklin 
Pky, Philadelphia PA 19103, (215) 
448-1340. 


Circle 508 on inquiry card. 


The Connection 


The Connection is a modem designed 


for TRS-80 Models I and II. 1t eliminates 
acoustic couplng, so line sensitivity is in- 


creased and transmission errors are 
reduced. The RS-232 port provides the 


means to simultaneously run a printer or 


input data from a keyboard. It features 
a data rate of 300 bits per second (bps), 
single and duplex mode, direct connec- 
tion of wires between telephone and 
cómputer, software, and instructions. 
For further details on The Connection, 
contact The micro-Peripheral Corpora- 
tion, POB 529, Mercer Island WA 
98040, 

Cirela 509 on Inquiry card, 


Auguat 1980 © BYTE Publications Inc 


251 


What's New? 
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The Hobby-Blox System 


Hobby-Blox is a breadboard system 
that allows the user to customize the 
board to fit projects. The system in- 
cludes plug-in tie points, interchangeable 
modules, color-keyed and cross-indexed 
modules. There are two starter packs; 
one for discrete component projects, the 
other for integrated circuits projects. 
The system includes 14 modules that can 
be purchased individually, most with a 
suggested retail price below $3. The 


SDI Graphics Interface 


The Cromemco SDI is a high- 
resolution graphics interface designed for 
use in Cromemco computer systems. 
The SDI displays color or black-and- 
white images with up to 756-by-484 
point resolution, It features color map 
selection, dual page windowing func- 
tion, automatic area fill mode, and 
NTSC broadcast compatibility. The SDI 
consists of two circuit boards that plug 
directly into the S-100 bus of any 
Cromemco microcomputer system. Each 
pixel of the display may be mapped 
from one nybble or from one bit of the 
display memory. Twelve or 48 bytes of 
memory may be used for the display 
memory, allowing four basic modes of 
operation. In nybble-mapped mode any 
16 of 4096 possible colors may be 
displayed in a single picture, In bit- 
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modular packs include a tray, terminal 
strips, distribution strips, discrete strips, 
bus strips, dispiay strips, LED (light- 
emitting diodes) strips, vertical tray, 
speaker panel, control panel, blank 
panel, battery holder, binding post 
strips, and tray extender clips. The two 
starter packs are priced under $7, For in- 
formation, contact A P Products Inc, 
1359 W Jackson St, Painesville OH 
44077. 

Circle 510 on Inquiry card. 


mapped mode any two of these colors 
may be displayed in a single picture. For 
black-and-white nybble-mapped mode 
there can be 16 shades of grey. A bit- 
mapped black-and-white picture yields 
only a black-and-white display. The 
three outputs of the device can display 
three different pictures to three different 
black-and-white monitors simultaneous- 
ly. The SDI sync signals adhere to the 
RS-170 standard for the television 
broadcast industry, The SDI can be syn- 
chronized to external television equip- 
ment through the use of an external 
composite RS-170 sync signal, a com- 
posite video signal, or external horizon- 
tal and vertical sync signals. The SDI 
graphics interface is available for $595 
from Cromemco Inc, 280 Bernardo Ave, 
Mountain View CA 94043, (415) 
964-7400, 

Circle 511 on inquiry card. 


| MISCELLANEOUS | 


Winter 1980 Catalog from 
Inmac 


Twenty-four new computer supply 
and accessory products are featured in 
Inmac's Winter 1980 catalog. The new 
offerings include preformatted floppy 
disks, thirteen Clear Signal microcom- 
puter cables, sound enclosures designed 
to keep noise in and dust out, floppy- 
disk hanging file folders, and mini data- 
cartridge binder leaves. For a free 
subscription to the full-color catalog, 
call or write Inmac, Dept BPR, 2465 
Augustine Dr, Santa Clara CA 95051, 
(408) 727-1970. 


Circle 512 on inquiry card. 


Computer Products from 
Electronic Systems 


A catalog featuring systems by Apple, 
Radio Shack, Atari, Compucolor, and 
other companies is available from Elec- 
tronic Systems, POB 21638, San Jose 
CA 95151, (408) 448-0800. Electronic 
Systems also sells products for S-100 bus 
systems, tools, software, terminals, and 
many other items. The catalog includes 
prices and order forms. 


Circle 513 on inquiry card. 


Vector Offers Electronic 
Packaging Catalog 


Vector Electronic Company’s catalog 
has complete details on the company’s 
electronic-packaging products, tools, 
and kits. Emphasis is placed on micro- 
computer-interface boards for all con- 
ventional buses, a variety of card cages 
and cabinets, breadboarding com- 
ponents, plus numerous sockets and ter- 
minals. Price lists are included along 
with the names and the addresses of 
Vector's distributors. Contact Vector 
Electronic Company, 12460 Gladstone 
Ave, Sylmar CA 91342, (213) 365-9661. 


Circle 514 on inquiry card. 


The Hayden 1980 
Computer Science Catalog 


This publication contains the complete 
selection of Hayden titles on everything 
about computers from introductory in- 
formation and programming to software 
and advanced technology. It is available 
from Hayden Book Company Inc, 50 
Essex St, Rochelle Park NJ 07662, (201) 
843-0550. 


Circle 515 on inquiry card. 


The Z-88 Processor Card 


The 2-88 offers 16-bit processing 
power to S-100 bus users, The card 
combines a Z80A and an 8088 
microprocessor to allow access to all 
currently available 8080 software 
without the need to translate into 8086 
machine language. The 8088 is fully 
software compatible with the 8086, so 
all 16-bit software, such as Microsoft 
8086 BASIC, will run on the Z-88. The 
Z-88 features an 8-bit data bus that uses 
existing products without modification; 
direct memory address of 16 megabytes; 
selectable IEEE Preliminary Standard or 
Altair/Imsai S-100 bus; no wait states 
with 450-ns memory access; vectored or 
noninterrupting modes that transfer con- 
trol between processors; a 1 K-byte 
phantom read-only memory (ROM) 
which initializes the microprocessor; and 
an 8-level TTL (transistor-transistor 
logic) priority-vectored interrupt. The 
cost to build a Z-88 is around $450. For 
more information, contact the designers 
at Programmers Publishing Company, 
POB 2571, Kalamazoo MI 49003, (616) 
344-9323. 


Circia 518 on inquiry card. 


FORTH for Four Levels 


FORTH is available from Ancon, 
17370 Hawkins Ln, Morgan Hill CA 
95037, (408) 779-0848. There are four 
levels offered for the following: the hob- 
byist; the personal high-level language 
programmer who wants a ready-made 
editor and some basic utilities; the 
engineer in the microprocessor- 
development laboratory creating pro- 
ducts; and the commercial original 
equipment manufacturer (OEM) or 
sophisticated end-users. The commercial 
level includes files, data-base manage- 
ment, source data entry, teleprocessing, 
distributed processing, and accounting 
packages. The hobby versions are for 
the TRS-80 with cassette for $29.95; 
Heath H8-H89 for $49.95; 8080-based 
systems with an 8-inch floppy disk for 
$49,95; and 6809-based systems with a 
5-inch FLEX floppy-disk drives for 
$49.94. Personal systems include TRS-80 
for $45.95 for cassette and 565.95 for 
floppy-disk systems; Apple Il disk for 
$99.95; KIM-1 for $90; and 8080 
systems with CP/M and 8-inch disks for 
$125. Industrial systems are available for 
the EXORcisor, Rockwell System 65, the 
Intel MEDS, 8080 with CP/M, Apple II, 
and others. Commercíal levels are made 
tor Digital Equipment Corporation 
PDP-11 and VAX, Data General Nova 
and Eclipse, IBM Series 1, and others. 
Circle 517 on inquiry card. 


What's New? 


Intel MDS-Compatible 
10-Megabyte Storage Unit 


Advant Corporation, 696 Trimble Rd, 
San Jose CA 95131, (408) 946-9300, has 
introduced a 10-megabyte Winchester 
hard-disk data storage unit. Interfacing 
with all Intel MDS models, the 
MicroSupport Model 105 data storage 
unit utilizes Shugart 8-inch Winchester 
hard disks. The MicroSupport 105 
features built-in error correction, a 
microprocessor-based controller, and a 
power supply. For more information, 
contact the Advant Corporation. 

Circla 518 on Inquiry card. 


Books from MIT Press 


Systems theory, computer sciences, 
artificial intelligence, programming 
languages, information, communication, 
and control are the topics covered by a 
variety of books published by the MIT 
Press. The new catalog also contains 
series and classified listings. For a copy 
of Computer. Science, Engineering, con- 
tact the MIT Press, 28 Carleton St, 
Cambridge MA 02142. 

Circla 519 on Inquiry card. 


Software for the Atari 800 


Atari 800 software is now available 
through Sebree's Computing. Atari's 
3-Dimensional Graphics Package, for 
$29.95, will run on 8 K- or 16 K-byte 
machines. It features multiple-color con- 
trol, selectable resolution, line clipping 
and pushing, telephoto and wide angle 
views, four program listings, and a 
manual. Using one of the four pro- 
grams, the user can input any scene, 
rotate it and view it from any location 
in three-dimensional space or even from 
inside of it. Wumpus Adventure is a 
mixture of two popular games that has 
color graphics and sound effects. The 
user can control arrow direction and ac- 
tion during the battles. The program is 
designed for the 16 K-byte unit and 
costs $14.95. Contact Sebree’s Com- 
puting, 456 Granite Ave, Monrovia CA 
91016, (213) 359-8092. 

Circle 520 on inquiry card. 


Circle 177 on Inquiry card. 


The subLOGIC 
FS1 
Flight Simulator* 


is just one 
application of 
our fine 
graphic 
software. 


Other _ 
applications 
can be yours! 


Choose from a coordinated software 
and hardware collection to fit your 
graphic needs... 


SOFTWARE 
A23D1 animation package for the 
Apple 11 ($45 on cassette, $55 for disk). 


8080/280 3D package for most $100 
systems ($41 on tarbell cassette or 
paper tape, $51 on 5" North Star disk, 
or $52 on B" CPM disk). 


HARDWARE (S100) 

Godbout $399 
Matrox ALT-256 $395 
Matrox ALT-512 $595 
Micro Angelo $1095 
Panasonic Color Monitors $450 & up 


Write or call for an informative catalog 
describing these and other graphic 
products and their easy use in your 
applications. 


Most subLOGIC software is at your 
dealer's. If he doesn't stock it, order 
direct from subLOGIC. Add 51.25 for 
UPS or $1.75 for first class mail. Visa 
and Mastercharge accepted. 


*The FS1 Flight Simulator is available 


. for Apple Il and TRS-80 Level! & 11 


for $25 on cassette. 


(217) 359-8482 LOGIC 
SUDA 


Distribution Corp. 
Box V, Savoy, IL 61874 


The engineering and graphics experts. 
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What's New? 
Pp SOFTWARE 


Suprdump for the TRS-80 


Definitive Micro Systems, 20 Glen- 
wood Cres, St Alberta, Alberta T8N 
1X5, Canada, have announced Supr- 
dump, a disk dump/modify utility for 
the TRS-80 Model I. Suprdump is 
designed to expedite the debugging of 
programs utilizing disk files. It can also 
create disk-file test data. The utility will 
dump a specified disk sector onto the 
video screen in a hexadecimal plus 
ASCII (American Standard Code for In- 
formation Interchange) format. 
Modification of the information on disk 
is accomplished by typing over the 
displayed data. Suprdump is supplied on 
a floppy disk for $29.95. 


Circle 521 on Inquiry card. 


The Magic Wand 


The Magic Wand is a word-processing 
program that provides underscoring, 
boldface, superscripting, and subscript- 
ing in any combination and even all at 
once. Boldface can vary in intensity and 
underlining can be broken or solid. The 
program provides justification, discre- 
tionary hyphens, and other processing 
capabilities. It can also create form 
letters from a mailing list, assist in 
writing standard letters, perform 
variable line spacing, print with true 
proportional spacing, print headers and 
footers on each page, automatic pagina- 
tion, and more, It is written for the 
TRS-80 Model II and requires CP/M. 
The price is $350 from Pickles & Trout, 
РОВ 1206, Goleta CA 93017, (805) 
967-9563. 

Circle 522 on Inquiry card. 


Attach an Apple to a 
Malibu 

The Malibu/Apple Input/Output 
(1/O) card serves as an interface be- 
tween the Apple II and the Malibu 
Model 165 printer. The Malibu card uses 
the Apple's microprocessor to provide 
bidirectional printing, changeable type 
fonts, high-resolution graphics printout, 
and other functions. The card is com- 
patible with Integer BASIC, Applesoft, 
Apple Pascal, as well as Applewriter 
and EasyWriter. The Malibu card uses a 
technique whereby it substitutes its soft- 
ware for the Apple's during printing. 
After the printing is completed, control 
is passed back to the Apple software. 
For further information, contact Malibu 
Design Group Inc, 211109 Nordhoff St, 
Chatsworth CA 91311. 
Circle 523 on inquiry card. 
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6800 C Compiler 


Wintek has introduced a C compiler 
for the 6800 microprocessor. The com- 
piler includes the features described in 
the book The C Programming Language 
by Kernighan and Ritchie 
(Prentice-Hall). C is a structured- 
programming language for operating 
systems and numerical, text-processing, 
data-base programs, and other general 
applications, Characters, numbers, and 
addresses can be combined and efficient- 
ly moved about with the 6800 arithmetic 
and logical operations. Consequently, C 
is very efficient in the amount of 6800 
code generated, C provides pointers and 
the ability to do address arithmetic. Any 
function can be called recursively and its 
variables deciared in a block-structured 
fashion. Variables may be internal, ex- 
ternal, or global. Functions of a C pro- 
gram can be compiled separately. The C 
compiler is intended to run under the 
Wizrd multitasking disk operating 
system on the Sprint 68 microcomputer. 
The cost for C is $495, The cost for the 
Sprint 68 with 48 K bytes of program- 
mable memory, dual 8-inch floppy-disk 
drives, and Wizrd is $3995. Contact 
Wintek Corporation, 1801 South St, 
Lafayette IN 47904, (317) 742-8428. 


Circle 524 on inquiry card. 


polyFORTH 


polyFORTH is an operating system 
for microprocessor-development systems 
and minicomputers, polyFORTH pro- 
vides the compiler, interpreters, 
assembler, character editor, virtual 
memory, and multitasking capability 
within its 8 K bytes of memory. Ap- 
plications programs can be coded com- 
bining high-level with low-level 
languages. Program-development time is 
cut down because the interactive pro- 
gramming environment allows rapid 
testing and debugging. Memory re- 
quirements for complex applications are 
reduced to as little as half that of 
assembler programs and to about 10% 


Software for the HP-85: 
The Pro-Organizer 


The Pro-Organizer is for applications 
ranging from a daily appointment 
organizer to an index box for maintain- 
ing name and address lists, to a data 
bank for the professional, executive, 
engineer, or scientist. The program is 
designed for the 16 K-byte HP-85 com- 
puter and is supplied on cartridge. 1t is 
completely automatic from power turn- 
on. Any data-management requirements 
may be custom formatted. Data may be 
edited easily. Additional cartridges may 
be used to build up a library. The sug- 
gested retail price is $95. For details, 
contact Scelbi Publications, 20 Hurlbut 
St, Elmwood CT 06110, (203) 522-5515. 
Circle 525 on inquiry card. 


Apple FORTH 1.7 


With this FORTH Interest Group- 
compatible system, Apple users can 
define operations and enter them as 
components of the language. Machine- 
language subroutines can be entered 
directly from the keyboard, where they 
are assembled immediately and ready to 
run or test. Apple FORTH 1.7 includes a 
screen editor that can be customized. It 
has facilities to manufacture turnkey 
disks which boot directly into user ap- 
plications. FORTH is its own operating 
system and debugger, including compile- 
time checks. Progams run faster than In- 
teger BASIC, and object code is very 
compact. This language is compatible 
with the FORTH International Standard, 
so programs can be run on 8080- and 
PDP-11-based systems. A 48 K-byte 
Apple Il or Apple Il Plus with one or 
two disk drives is required. The price is 
$140, including a manual, from Cap'n 
Software, POB 575, San Francisco CA 
94101, (415) 848-6913. 


Circle 526 on inquiry card. 


that of other high-level languages. Run 
speed is controlled by the programmer. 
Time-critical routines can run at full 
machine speed. All versions of 
polyFORTH are compatible with a 
minimal number of machine-dependent 
features. The language features 16-bit 
arithmetic on all systems, as well as 
32-bit capacity. For $2500, users receive 
polyFORTH on a floppy disk, a set of 
programmable read-only memory 
(PROM ) integrated circuits containing 
the precompiled system, two manuals, 
and access to a hot line service and 
newsletter. Contact FORTH Inc, 2309 
Pacific Coast Hwy, Hermosa Beach CA 
90254, (213) 372-8493. 

Circle 527 on inquiry card. 


10 Megabyte Hard Disk 


3,495 


5440-12 Top Load Drive 
* Factory rebuilt 10МВ cartridge disk drive only 
A new Cameo Data Systems controller is available for $1,495 
$4,495 for a brand new Ampex 10МВ drive only 


& 1478? ац 


We are the CP/M** and МР/М** specialist of South- 
ern California. We can supply you with the latest CP/M 
($150) or MP/M ($300) and with Standard BIOS ($150) 
or Custom BIOS ($300). Immediate delivery worldwide. 
Domestic and foreign inquiries invited...dealers too. 


“CP Mand MP М are Trademarks ol Они Research 


We are a full service computer retailer. We totally inte- 
grate hardware and software into high quality, high reli- 
ability systems. Systems for use in development, process 
control and general business. Word processing naturally, 
multi tasking and multi processing too. 


COMPUTER COMPONENTS 


5848 Sepulveda Boulevard Van Nuys, California 91411  2139786-7411 
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SBC-FORTH on EPROM 


This implementation of FORTH can 
run in many of Intel's and National's 
line of SBC-80 microprocessor cards. It 
runs stand-alone and requires no addi- 
tional memory, input/output (МО) 
devices, or disks to operate. Standard 
features include a resident compiler, an 
8080/8085 assembler, screen editor, and 
adaptive disk I/O. The disk ИО allows 
a combination of four single-density 
drives or four double-density drives with 
two additional single-density units for a 
total capacity of 2500 screens. The 
system price ís $500 including the 
manual Contact Zendex Corporation, 
6398 Dougherty Rd, Dublin CA 94566, 
(415) 829-1284. 


Circle 528 on inquiry card. 


FLEX for Custom 
Hardware 


A new version of the FLEX disk 
operating system is available for users of 
custom or nonstandard 6800 and 6809 
systems. Developed by Technical 
Systems Consultants Inc, POB 2570, 
1208 Kent Ave, West Lafayette IN 
47906, (317) 463-2502, it is Fully com- 
patible with most versions of FLEX. 
FLEX supports features such as dynamic 
file-space allocation, random and se- 
quential file accessing, user startup 
facility, user environment control, 
English-language error messages, and 
over twenty commands for normal disk 
operations. This version contains a 
manual describing how to write disk and 
terminal input/output (ИО) routines to 
adapt FLEX to most any hardware. The 
only major system requirement is a soft- 
sectored floppy-disk drive that uses 256 
bytes per sector. When the adaptation is 
complete, the user's system will be 
capable of running any standard FLEX 
software. The $150 price includes the 
FLEX disk with editor and assembler, 
and a set of manuals. 


Circle 529 on inquiry card. 


August 1980 © BYTE Publications Inc 


| What's New? 


The Datahandler 


The Datahandler is a data-base 
management system running in 
MMSFORTH on the TRS-80 Model 1 
with at least 32 K bytes of program- 
mable memory and one floppy-disk 
drive. Users can specify up to ten data 
fields appropriate to each particular job. 
Standard and special report formats can 
be output to the screen and the printer. 
The Datahandler includes mail-list and 
checking-account programs with custom 
report commands and sample data files. 
It can sort a typical 100-record file in 5 
seconds, and lookups take less than 1 
second. An indexed-key structure incor- 
porates string and value selection 
mechanisms including normal-compares 
and values inside or outside a range. 
One feature allows the program area of 
the Datahandler disk to be software 
write-protected, while the data-file area 
is left open. Regularly used system con- 
figurations may be precompiled for 
5-second loading times. Additions to the 
Datahandler wiil be a report-generator 
module and a large-data-files module. 
The Datahandler costs $59.90 including 
the PIMS Manual. It also requires the 
MMSFORTH system disk which pro- 
vides its language and operating system, 
which costs $79.95 including an in- 
troductory manual. Contact Miller 
Microcomputer Services, 61 Lake Shore 
Rd, Natick MA 01760, (617) 653-6136. 


Circle 530 on inquiry card. 


SL5—4A Software- 
Development Tool 


51.5 is a software-development tool 
for small systems. ]t is an interactive 
programming system with an integral 
compiler, interpreter, assembler, disk 
operating system, and library of pro- 
cedures. SLS is based on the recommen- 
dations of the 1977 FORTH Standards 
Committee. Since SL5 is written in SLS, 
it adapts to most microcomputer 
operating systems. A host-executable 
code kernel, a source-code kernel, and a 
system-generation program are provid- 
ed. The system generation program 
regenerates the kernel from the source or 
generates compact stand-alone read-only 
memory (ROM) object modules. An SL5 
development system requires less than 
32 K bytes of memory. Most applica- 
tions programs require less than 8 K 
bytes. SL5 reads and writes standard 
CP/M files. Versions are available for 
both the 8080 and 280. The 2.80 system 
uses the additional registers and instruc- 
tions of the Z80, and contains an 
assembler with 280 mnemonics. The 
single-system price of $150 includes 
complete source code and a manual. 
Original equipment manufacturer (OEM) 
and resale licenses are available. For 
more information, contact The 
Stackworks, POB 1596, 321 E Kirkwood 
Ave, Bloomington IN 47402, (812) 
336-1600. 

Circle 531 оп inquiry сага. 


Word Processor and 8810 System from PolyMorphic 


Wordmaster Il is a menu-driven word 
processor, The program enables users to 
create, edit, Format, and print 
documents. It is designed for PolyMor- 
phic Systems 8810 or 8813 computers. 


The program can print with two-color rib- 


bons, print in boldface, print 
superscripts, subscripts, and multiple- 
line om. and footers. Repetitive 
spelling, phrase, or numerical errors can 
be easily changed. The System 8810 
with Wordmaster II is available for 
under $9000, including the NEC Spin- 


writer or comparable printer. Contact 
PolyMorphic Systems, 460 Ward Dr, 
Santa Barbara CA 93111. 


Circle 532 on Inquiry card. 


Matrox Computer Systems 
MACS-10 


The MACS-10 microcomputer system 
combines Multibus-based hardware with 
the CP/M 2.0 disk operating system, 
The system is configured around the 
Z80A microprocessor and includes 48 K 
bytes of programmable memory and 
sockets for 8 K bytes of ROM (read- 
only memory) and EPROM (erasable 
programmable read-only memory), A 
2 K-byte monitor, a dual 8-inch double- 
density floppy-disk drive, a disk con- 
troller, and interfaces for a video ter- 
minal and line printer are also included. 
Other peripherals can be connected 
through additional ports at the rear of 
the chassis. The microprocessor and 
floppy-disk controller cards occupy two 
slots in the card cage, leaving five slots 
for systems expansion. If more slots are 
needed, up to three card cages can be 
stacked together for a maximum of nine- 
teen free card slots. Optional hardware 
includes a 128 K-byte programmable- 
memory card, and an alphanumeric and 
graphic video-display controllers. The 
price for the MACS-10 system is $5990. 
Details are available from Matrox Elec- 
tronic Systems Ltd, 5800 Andover Ave, 
T MR, Quebec H4T 1H4, Canada, 
{514) 735-1182. 


Circle 533 on inquiry card. 


The System 1000 Series 
from CSSN 


CSSN Inc has announced its System 
1000 family of microcornputers. This 
modular, bus-oriented line of systems is 
organized around the IEEE (Institute of 
Electrical and Electronic Engineers) S-100 
standard bus. The S/1000 includes a 
4 MHz Z80A microprocessor, 64 K 
bytes of programmable memory, an 
8-inch Winchester hard disk, a 
13.4-megabyte cartridge-tape data 
backup, a variety of I/O (input/output) 
devices and other peripherals, and ex- 
pansion capability to 16-bit processors. 
It is available in different configurations 
of operating systems and peripherals, 
and retails between $15,000 and 
$20,000. The S/1000 hard-disk cartridge 
backup combination can store 24 
megabytes. Operating systems for the 
series includes CP/M 2.0, MP/M, 
OASIS, and CSSN PDOS, a superset of 
CP/M 1.4. Languages such as BASIC, 
COBOL, FORTRAN, C, and Pascal, can 
be run on the systems. For further infor- 
mation, contact CSSN Inc, 120 Boylston 
St, 4th Fl, Boston MA 02116, (617) 
482-2343. 

Circle 534 on Inquiry card. 


ew? 


AmZ800 Single-Board Computer 


The Am96/4116 MonoBoard Com- 
puter uses the 16-bit processing power of 
the 4 MHz Am2Z8002 microprocessor. 
Auxiliary support for the AmZ8002 in- 
cludes 32 K bytes of programmable 
memory, 8 K bytes of PROM {program- 
mable read-only memory) sockets, two 
serial and three parallel МО (input/out- 
put) ports, and five programmable 
counter/timers. The two RS-232 serial 
ports transmit data from 50 to 9600 bps 
(bits per second). The parallel I/O ports 
break down into twenty-four lines or 
three 8-bit ports that can be programm- 
ed for input, output, or bidirectional 
operation. The computer can accept 
multiple interrupt channels from twenty- 


System 800 from IPDI 


The System 800 can be expanded from 
64 K bytes to 2.04 megabytes of pro- 
grammable memory and from 11.2 to 
31.2 megabytes of disk storage on four 
drives. The system allows a combination 
of floppy and hard disks, as well as tape 
cartridge backup in the same system 
enclosure. IPDi’s video-graphics card 
produces a display of up to 3000 


A Z8000 Board from 
Quasar Data Products 


This 16-bit Z8000 S-100 board con- 
forms to the proposed [EEE (Institute of 
Electrical and Electronic Engineers) stan- 
dards. The system can read and write 
&-bit, 16-bit or mixed 8- and 16-bit 
memories, The module also incorporates 
on-board, single-step circuitry hardware. 
The clock rate is 4 MHz. Ал 8080/7809 
emulator enables users to employ most 
of the software that has been developed 
for the 8080/Z80 processors. The system 


three independent sources in non- 
maskable, vectored, and nonvectored 
modes of operation. Eight interrupt 
channels are handled by a program- 
mable interrupt controller which 
allocates priorities, determines modes of 
operation and supports direct vectoring. 
The Am9513 System Timing Controller 
incorporates five independent 16-bit 
counters that can count up or down in 
binary or BCD (binary-coded decimal) 
at rates up to 7 MHz. The price for the 
Am96/4116 is $2145. Contact Advanced 
Micro Computers, 3340 Scott Blvd, 
Santa Clara CA 95051, (408) 988-7777. 


Circle 535 on inquiry card. 


characters of over 256 user-definable 
characters and symbols on a 15-inch 
monitor. The video-display system 
features sixteen levels of gray or full 
color and is capable of driving over 
thirty-two displays. For more informa- 
tion, contact IPDI, 2584 Wyandotte, 
Mountain View CA 94043, (415) 
969-6086. 


Circle 536 on inquiry card. 


also has provisions to plug an 8-bit 
microprocessor card in the same bus as 
the Z8000 module, allowing software to 
be developed on an 8-bit system and 
then transferred to and executed by the 
28000, Available software includes а 
cross assembler, text editor, word pro- 
cessing software, and a business 
package. The QDP-8100 is available 
from Quasar Data Products, 25151 
Mitchell Dr, North Olmsted OH 44070, 
(216) 779-9387, for $6395. 


Circle 537 on Inquiry card. 
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Circle 226 on inquiry card, 


WAMECO 


THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


3X ЕРВ-1 FRONT PANEL BOARD FOR 8080A AND 280 + QMB-12 13 SLOT MOTHER BOARD. 


SYSTEMS IMSA! COMPATIBLE. РОВ ........ $39.95 МОТА... 1546 
PEDD ........ $54.95 KIT ........ $165.00 
X QMB-9 9 SLOT MOTHER BOARD. 
X MEM-2 16K RAM 2114's. ADDRESSABLE IN 4K PCBD ........ $34.95 ‚ан ‚ $89.95 
BOUNDARIES. 
PCBD .... $31.95 KIT (LESS RAMS) .... $80.95 X PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCED ...... .. $29.95 KIT ........ $49.95 
+ EPM-2 16/32K ROM USES 2716 OR 2708. ADDRESS- 
ABLE IN 4K BOUNDARIES. X RTC-1 REAL TIME CLOCK BOARD WITH TWO 
PCBD .... $31.95 КІТ (LESS ROMS) .... $74.95 INTERRUPTS. 
PCBD ........ $27.95 KIT ........ WENS 
+ CPU-1 8080A PROCESSOR BOARD WITH VECTOR 
INTERRUPT. Хх MEM-1 8K RAM, USES 2102's. 
РО uu... $31.95 KIT ........ $124.95 PCBD .... $31.95 KIT (LESS RAM) .... $71.95 
х IOB-1 1/O BOARD. ONE SERIAL, TWO PARALLEL X EPM-1 4K 1707 BOARD. 
WITH CASSETTE. PCED ....... $31.95 PCBD .... $29.95 KIT (LESS ROM) .... $59.95 
4€ FDC-1 FLOPPY DISC CONTROLLER BOARD USES 
1771. PCBD ....... $44.95 


FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 
2-80 CPU BOARD WITH ROM, 8 PARALLEL PORT 1/0 BOARD. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 
MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 


wW me Ine. 


WAMECO, INC., P.O. BOX 877 e 455 PLAZA ALHAMBRA e EL GRANADA, CA 94018 © (415) 726-6378 


PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS ULE  DIP SOCKETS 


2 
d 
= 
$ 
= 
a 
e 
х 


ПИШ НН 


sÈ 
І 

#4 
‘ 

y 


SRSSSARRBES 


ГЕРТА 


4° п E DOUBLE SIDED EPOXY BOARD 176" thick 
6.60 62.60 


Rese 


= 
НИНЫ СЫЗЫЕаНАНЫЕ 


EPOXY = vector board 
116“ thick with 1/10" spacing 4%” x Ви" 


74520 — dQ 745153 — 
74530 — 40 74816) — 
74532 — 40 745167 — 
‚ 74589 — 160 745158 — 
745112 — 85 748174 =- 
745140 — 1.00 748287 — 


7 WATT LD-65 LASER DIODE IR $8.95 


25 watt infra Red Putse (SG 2006 equiv.] 

LIU PNE Mig ———— 
Жог ТАП ит и. m MINIATURE MULTI-TURN TRIM POTS TTLIC SERIES 
145-1428 NC @0 RTS DYW BA 135 100, 5K, 10K, 20K, 250K. 1 Мер. $.75 each ... 7400 
ENI VOLTAGES 9 
2718 dnt » SY 150 
знак STAT КАМ оны - 440 829130 - 

ВЕР AYE 1013 UVART — 

1а: 8008 


уюта 


x 


PEPE TT RE 


ITE Trt 
ма 


IB 


- = 


BhuhszzzksSERBE 


SANKEN AUDIO POWER AMPS 
511010 G 10 WATTS . Terr rerr yt ites se ey $7 

Si 1020 G 20 WATTS. п... на t 
$11050 G 50 WATTS ......,... i 


ARAARE 


Виза 


111111 
INC AC 


SSRRSRERSESEES GEES 


Чак gas 
течении 


Е ЕТИ 


È 
a 
3555558885558 


> иа 


P 
' кар 


siat 


ыси — M 
МОМ ТА 7 « BP Cher gen - 


36 1 М4 + ATTAT — 
311112198 + ARIAT — 


SababgMMRRREEBEBhAUBARAbEEZ ы 
ВЕН КК uuu 


ШИШЕ 


БТР 


4119 3 n Отн. хоз 
520021078 ак OVW МАМ - 
тыз абы. – 


ию _ ke 
ап ~ 28 


By 


ея 


uii 


сЕБХЕВЕИХЫУУЧЫСЕт РЕ 
E 


OLATOR i ia 
1 WATT 2£NERS. 33, 41. 51, 56, $8, 82,9.1, 10, 
12, 15. TE, or 22V TT фра вов ор авоцакуно 601.00 


ПАТЕ 5 ОАС-08ВС — B hit DAC -- $9.95 
тЫ at = 
81.76, 10916.00 


| Silicon Power Rectifiers 


pasbausanvosk 
аный 
ШЫ 
А Бакр 


Buyi 
SERE 
bJ 
В 


КЕ РГЕ 


== раа не een ee aco 
=a 


йй 
KREJERHEEEENEZJAJEERUE3SSE 
MERE Dare mi 


Ё 


Hata nae ааа пион tartti INNUTAT ГҮЛҮ 


SuESEpAaBERSEEREE 


= 
- & 7 
- 


REGULATORS NO. 30 WIRE WRAP WIRE SINGLE STRAND мк 
LED READOUTS 1260 UK - DIR $1.50 100. ^A a bkátzr*hiqéhnuuumshp»u-mtwiw- T 
Coe dew | Evia © DOT -6,0.8, 12.16, SSS 5A |ва |а |1 РИМ | 1а | тал |24: 
FND 503 С.С. 5" 61.3000 ALCO MINIATURE TOGGLE SWITCHES E| . T 
FND MO С.А. 5° 73 $50 DOME. $ 75 ммен у. шо! x EET oo | ва | i |> 
үче МТА 205P DPOTCENTROFF, = 2.60 |12 
MSD 206 P OPDT CENTEA OFF LEVCA SWITCH. . 


Totis FE Canine, Murs 


4 "i м ин 1 ^ ut ы W RIP OVER 95% 
€— + Send 256 for our catalog featuring SO Li D STATE SALES OF UR rien THE 
epis: CON Purchase Transistors and Rectiliers 
d. ease 145 Hampahife St. Санда, Миз» Р.О. BOX 748 DAY WE RECEIVE THEM 
Adige Мой rade 25 90 SOMERVILLE, MASS. 02143 TEL. (61 Л) 547 7053 


258 BYTE August 1980 Circle 227 on inquiry card. 


FLOPPY DISK 
STORAGE BINDERS 


GAME PADDLES 
& SOUND 


TRS-80 
SERIAL I/O 


e Can input into basic 
e Can use LLIST and 
LPRINT to output, or 
outgut continuously e 
RS-232 compatible e 
Can be used with or 
without the expansion 
bus e On board switch 
selectable baud rates 
af 110, 150, 3DO, 600, 
1200, 2400, parity or 
no parity odd or even, 
5 to 8 data bits, and 1 
or 2 stop bits. ОТА, 
line e Requires +5, 
-12 VOC e Board only 
$19.95 Part No. 8010, 
with parts $59.95 Part 
No. BD10A, assembled 
$78.95 Part No. 8010 
C No connectors pro- 
vided, see below. 


LEEDEX 
MONITOR 


pt 


DISKETTES 
D за 4 


— 


Box of 10, 5" $29.85, 
B" $39.85. 
Plastic box, holds 10 
diskettes, 5" - $4.50, 
В" - $6.50. 


е — 
Includes: 2 game pad- 
dies, interface, soft- 
ware, speaker, power 
supply, full documen- 
tation including: sche- 
matics, theory of 
Operation, and user 
guide; plus 2 games on 
cassette (Pong and 
Starship War). $79.95 
Complete Part No. 
7922C 


16K RAMS 
For the Apple, 
TRS-BO or Pet $8 
each Part No. 8116! 
2117. 


12“ Black and White « 
12 MHz Bandwidth 
« Handsome Plastic 
Case • $139.00 


S-100 INTERFACE 


Three nng binder comes 
with ten transparent plas- 
tic sleeves which accom- 
modate either twenty. Three-ring binder with 
five-inchor ten,eght-inch ten 5 1/4 inch jackets 
floppy disks. Binder& 10 Part No.510B—S9.95¢ 
holders, Part No. 810B— Jackets only, fits stan- 
$9.95 e Extra holders, dard 3-ring binders, Part 
Part No.B10—69C each No. 510—696 each 


DIGICOM DATA DIGITAL TRENDCOM 
PRODUCTS INC. CASSETTE PRINTER 
Series 312 AN 5-100 bus Adapter— Motherboard for the 


Acoustic Coupler [| трс.во. Kit, Part No. HUHB1DLXK, $295.95. 


Assembeled, Part No. HLUJHB1DLXA, $375.95. 


EIA 7AS-232 = NOW! 

rector Per о 

DG25P SECO wen A FULL SUPPORT SYSTEM 

BB conductor ж FOR TRS-80 TRENDCOM 200, Part 
cabe $10 95 Part + и No. TACO200 $495.95. 


No 062529 


ЗОО BAUD Onrtiginate, 
Part No. АСЗ1ад, 
$219.95. 300 BAUD 
Answer, Part No. 
AC3122, $219.95. 
300 BAUD Answer/Or- 
mg No. AC3123, 


Interface for TRS-80, 
Part No. ТВОА $49.95, 
For Apple tl, Part No. 
TRCALL, $75.95. For 


$79.95. For Эсоссегег, 
TRCSR1 $45.95. 


J (обо cabe 
with alteched con- 
nectors toht TAS- 
- a — 
peu BO end our serai 


No JCAB40 
COMPUCRUISE 
н НЕС нуль 

EDIT - di velo) жь | 


LU Pei 


$129.95; withcrusecon- 
trol $169.95 


5 min. each side. Box 
= g $9.95. Part No. 


IBEX : SARGON: A Computer 
LIGHT PEN : 3 Chess Program 
mit | | Features the complete program that won the 
KROF € 32K of RAM ө EPROM firmware ® Disk 1978 West Coast Computer Faire Tourna- 
control € Data acquisition @ Parallel 1/0 @ ment. Part No. 00803 — TRS-80 Level Il: 
Serial 1/0 € Plug into GPA's Motherboard. n rtN 00604 Apple li (24K). $19.95 i 
GPA's quality design includes € 6-44 pin edge Se "Фе ). $19. 
connectors 6 +5\, -5V, +12, -12V external 
wer supply required @ Active termination. 
he Motherboard, Part No. БРАВО, is only 
$149.95. 


PAPER TIGER 


SPINWRITER 
MODELS 5510 and 5520 


ени € 


Comes with Backgam- 
В. mon and Tic-Tac-Toe оп TAKE ADVANTAGE OF wc 7-770 te жо 
-— tape with full documen- GPA-EXPANSION CARDS — LEE 
tation and program list- FOR THE GPAB8O0 


ing. Requires 9v. battery. 


Part No. IBEX $19.95 Memory cards: Now with Fortran compilers 


available for your TRS-BO, additional expansion 
memory is a must! Card with sockets only, Part 


SYSTEM No. GPABO1,$1 19.95. Card with 16K of 4116 
bius eem idu EXPANSION Dynamic Ram, Part No. СРАВО2, $224.95. 
multicopy invoices and from а md p one———À— eg a EA RS-232C/CCITT V24 iter- 
í LI | 
lega size reports, Adjust LNW Research with sockets to accomodate 32K of Нат. ae Gender © 65 Cherabume Der Vaud 


Maximum Print Rate è impeccable Print Quality 
(ОСА Quality) e Microprocessor Electronics e 
High Resolution Plotting/Graphing ® Lowest 
Operating Noise Level e Self-Test Printing » 
Operator Engineered Control Panel e Prints 
Original and up to Seven Copies е NEC informa- 
tion Systems new Model 5510 Receive Only and 
Mode! 5520 Keyboard Send/Receive SPIN- 
| WRITER terminals are microprocessor con- 
trolled serial, impact terminals designed for 


the tractor width from 
1-3/4 to 9-172 inches. 
8 switch-selectable 
forms lengths. Print Б 
or В lines per inch. Add 
the software-selectable 
full dot plotting graphics 
option to print lustra- 
tions, block letters, 
charts, graphs. Part No. 


EPROM firmware card. Put those valuable 
subroutines in firmware. Don't waste time 
loading and ena e pes and disks. For 2708 
or 2716 EPROMS, Part No. GPA806, $79.95. 
Serial 1/0 card. Here's what you've been 
А) for, a full serial terminal interface, with 
А5-232С or 20 mA. Current loop. Input/ output 
capabilities, Pert No. GPABO7, $79.95. 

Parallel 1/0 Card. Control functions in the 
Outside world, monitor and store real time 


€ Serial AS2392C/20 
тА 1/0 € Floppy con- 
troller € 32K bytes 
memory @ Parallel print- 
er port @ Dual cassette 
port @ Real-time clock 
® Screen printer bus @ 
Onboard power supply 
€ Software compatible 


162173 O5ewth B 9 Solder mask, silk à l remote printing applications where impeccable 
аы Pare No. B screen. PC board and events. Two parallel output ports. Dip switches print quality is required. Mode! 5510 RO, Part 


user manual, Part No. | No. NECA30759 $2795.95 • Model 5520 
LNWBO, $69.95. KSR, Part No. NECA30762 $3095.95 


Send for FREE Catalog...a big self addressed envelope with 806 postage gets it fastest! 


162173 $1099.95 | ст pos (0-254), Part Mo. СРАЯ08, 


To Order: Mention part no., description, and price. In USA shipping paid by us for orders accompanied by check or money 

* order. We accept С.О.О. orders (U.S. only) or a VISA or Master Charge no., expiration date, signature and phone 
es no., shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 15% for air mail postage 
— | and handling. Payment must be in U.S. dollars. Dealer inquiries invited. Prices subject to change without notice. 


Order Line: (408) 448-0800 


ELECTRONIC SYSTEMS Dept. В, Р.О. Box 21638, San Jose, CA USA 95151 
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HEX ENCODED KEYBOARD 


Four onboard LEDs indi- 
Cate the HEX code gen- 
erated for each key 
depression. The board 
requires a single +5 
valt Supply. Board only 
$15.00 Part No. HEX-3, 
with parts $49.95 Part 


260 


Мо. HEX- ЗА. 44 pin 
edge connector $4.00 


Part No. 44Р. 


T.V. 
TYPEWRITER 


@ Stand alone TVT 
@ 32 char/line, 15 
lines, modifications for 
64 char/line included 
è Caralle| ASCII (TTL) 
input & Video output 
@ 1K on board memory 
@ Output for computer 
controlled curser @ 
Auto scroll € Non- 
destructive curser @ 
Curser inputs: up, down, 
left, right, home, EDL, 
EOS € Scroll up, down 
€ Requires +5 volts 
| at 1.5 amps, and -12 
volts at ЗО mA € All 
7400, TTL chips @ 
Char. gen. 2519 e 
Upper case only € 
Board only $39.00 
Part No. 106, with 
parts $145.00 Part 
No. 106A 


44 BUS MOTHER 
BOARD 


Has provisions for ten 
44 pin (.156) connec- 
Lors, spaced 3/4 of an 
inch apart. Pin 20 is 
connected to X, and 
е2 is connected to 2 
for power and ground. 
All the other pins are 
connected in parallel. 
This board also has 
provisions for bypass 
capacitors. Board 
cost $15.00 Part No. 
102. Connectors 
$3.00 each Part Ne. 
AWP 


Send for FREE Catalog.. 


BAUD RATE 
GENERATOR 


è Converts serial to 
parallel and parallel to 


serial @ Low cost on | 


board baud rate gener- 
ator # Baud rates: 
110, 150, 300, 600, 
1200, and 2400 € 
Low power drain +5 
volts and -12 volts 
required # TTL com- 
patible @ All characters 
contain a start bit, 5 
to B data bits, 1 or 2 
stop bits, and either 
add or even parity. @ All 
connections go toa 44 
pin gold plated edge 
connector @ Board only 
$12.00 Part No. 101, 
with parts $35.00 Part 
No. 101A, 44 pin edge 


connector $4.00 Part | 


No. 44P 


RS-232/20mA 
INTERFACE 


This board has two 
passive,  apto-isola- 
ted circuits. Dne con- 
verts HS5-232 to 
2ОтдА, the other con- 
verts 2ОтА to RS- 
ede. All connections 
go to a 10 pin edge 
connector. Hequires 
+12 and -12 volts. 
Board only $9.95, 
part no. 7901, with 
parts $14.95 Part 
Мо. 7301A. 


ASCII TO CORRESPONDENCE 
CODE CONVERTER 


This bidirectional board is a direct replace- 
ment for the board inside the Trendata 1000 
terminal. The on board connector provides 
R&-e32 serial in and aut. Sold only as an 
assembled and tested unit for $249.95. 
Part No. ТА 1000C 


ASCII KEYBOARD 


53 Keys popular АЗЯ-33 format * Rug 
С-10 P.C. Board • Tri-mode MOS ines 
. Two-Key Rollover • MOS/DTL/TTL een 
ible * Upper Case lockout * Data and Strobe 
inversion option * Three User Definable 
NC "Low и bounce • Selectable Раг- 
А Custom Kaycaps * George Hisk Моде! 
753. Requires +5, -12 volts. $59.95 Kit. 


ASCII KEYBOARD 


TTL & OTL compatible » Full B7 key array 
* Fuli 128 character ASCII output » Positive 
lo ic with outputs resting low * Data Strobe 
ive user-definable spare keys • Standard 
22 pin dual card edge connector › Requires 
+SVDC, 325 mA. Assembled & Tested. 
Cherry Pro Part No. P70-05AB. $119.95. 


| ü P = П 


ВВ ик ds 7. X 
n^ dm d mx d 
a € Ww» b Ñ 


ie : р. 
м i í я 
23.4. - 


Noten D-to-A CARRIES 


Analog to Digital, 
Digital to Analog 
Converter 4-D core 
version time 2005. 
[1-А conversion 
Sus. Uses include 
Speech and music 
| ! synthesizing and 

slow scan T V. Sin- 
gle power supply (BV) B Bits wide, fatched [/O, 
strobe lines, Part Ma. 79287K Complete Kit 
$49.95 e Part No. 792674 Assembled $69.95 


m = -— 
^ iab WEB iM. ' 


- 


3 
ел ль W " 


Your computer can control power 
(120VAC} to your printer lights, 
and other 120VAC appliances up 
to 720 watts [GAMPS at 19 D'VAC) 
input 3 to 15 VDC, 2-13 MA TTL 
блк isolation 1500%. Part Мо. 7SOOOK 
1 Channel Kit $9.95 e Аѕѕт. $12.50 * Part No. 


79004K 4 Channel Kit $34.95 • Assm. $44.95. 


‘SUPER MODEM 


Orignate, RS-232 and 
оС mA compatable, Full 
duplex, and half duplex, 
direct connect or a- 
coustic coupled, on 
board АДУ. ‚саг- 
пег detect light, 0825 plug , 300 BAUD, Type 
103 compatable frequencies, Bare board Part 
No. 2000, 19,95, Kit Part №о. 200СА, $99.85. 


T.V. INTERFACE 


Ф Converts video to 
AM modulated RF, 
Channels 2 ar 3. So 
powerful almost na 
tuning is required, On 
board regulated power 
supply makes this ех- 
tremely stable. Rated 
very highly in Doctor 
Dobbs’ Journal. Racom- 
mended by Apple @ 
Power required is 12 
volts AC С.Т., ог +5 
volts ОС @ Board only 
$7.60 part No. 107, 
with parts $13.50 Part 
Mo. 107A 


SOROC iQ 120 


Upper/lower case dis- 
play « Numeric keypad 
& cursor keys * Br 
tected fields, Yo inten- 
sity display ® AS 232 
interface & aux. port. 
13120—$799.95 s» 
I314D Detachable kay- 
board—$1199.95 


RS-32/TTL 
INTEREARE 


® Converts TTL ta RS- 
238, and converts AS- 
озо to TTL e Two se- 
parate circuits @ Ae- 
quires -12 and +12 
volts & All connections 
go to a 10 pin edge 
connector, kit $9.95 Part 
No. 2324 10 Pinedgecon- 
em $3.00 part No. 


TAPE 
INTERFACE 


e Converts a low cast 
tape recorder to 8 
digital recarder e Works 
up te 1200 baud s Dig. 
ital in and out are TTL- 
serial e Output of 
board connects tomic. 
in of recorder e Ear- 
phone of recorder con- 
nacts toinput on board 
è Mo coils e Requires 
+5 volts, low power 
drain e Board only 
$7.50 Part No. 111. 
with parts $29. 95Part 
No. 1114 


® Type 103 @ Full or halt 
duplex @ Works up to 
300 baud @ Originate 
or Answer @ Serial TTL 
input and output ® con- 
nect B П speaker and 
crystal mic. directiy to 


B board € Requires +5 


volts @ Board only $7.60 
Part Мо. 109, with parts 
729.99 Part No. 109A, 


COMPUCOLOR Il 


NES C 


With reg. keyboard 
MODS BK $1449.95 
MDDA 16 К $1495.95 
MODS 32K 1699.95 
Without disk drive sub- 
tract $45000. Add-on 
drives, $49500. With 
101 key option add 
$134.95. With 117 key 
Option add $179.95, 


DC POWER SUPPLY 


ә Board supplies a regulated +5 
volts at 3 amps., +12, -1а, and -5 
volts at 1 amp. e Power required is рй 
B volts AC at З amps., and 24 volts Ф 
АС С.Т. at 1.5 amps. e Board only а; 


$12.50 Part No. 6005, with parts z : 


excludin 


Part No. БОВ5А 


transformers $42.50 


a big self addressed envelope with 80¢ postage gets it fastest! 


Mention part no., description, and price. In USA shipping paid by us for orders accompanied by check or money 
order. We accept С.О.О. orders (U.S. only) or a VISA or Master Charge no., expiration date, signature and phone 
no., shipping charges will be added. CA residents add 6.5%o for tax. Outside USA add 15% for air mail postage 
and handling. Payment must be in U.S. dollars. Dealer inquiries invited. Prices subject to change without notice. 


Order Line: (408) 448-0800 
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PARALLEL 
TRIAC OUTPUT annis 
BOARD FOR 
APPLE Il 


This board has B triacs capable of Коча 
110 volt 6 атр loads (660 watts per channel) or a 
total of S280 watts. Board only $15.00 Part No. 


PET COMPUTER О.С. HAYES ee ees 


apo | Or 
| 


4 
16K £975.85 Extra 16K 
E.S. НАМ installed 


$74.95, extra 39K E.S. 
НАМ installed $148.95. 


APPLE П HOBBY! 
PROTOTYPING CARD 
Раг No.7907 $14 35 


APPLE Il 
PARALLEL 
INTERFACE 


Interfaces printers, syn- 
thesizers keyboards, and 
JBE A-D D-A Converter 
& Switches. This inter- 
face has 4 1/0 ports 
with handshaking logic, 
2-6522 VIA's and a 
74L874 for timing. In- 

uts and outputs are 

TL compatible. Part 
No. 79295K Complete 
Kit—$69.95 ® Part No. 
792954 Assembled— 
$79.95 


REAL TIME 
100,000 DAY 
CLOCK 


MT. HARDWARE Dou- 
ble the utility of your 
9-100 bus computer 
with a real-time clock - 
that keeps time in 
100458 increments for 
over 273 years. Pro- 
gram events for the en- 
tire period with real time 
interrupts..without de- 
railing the system. Main- 
tain a log of computer 
usage, time and date 
transaction printouts, 
calluplists. ae 
battery backu 
МНРХООА— ! $349. OO 


tion provided, 
dressable anywhere in 
БЫК of memory, can 
be shadowed in 4K in- 
craments. Board only 
$24.85 part по. 
7902, with parts less 
EPROMs $49.95 part 
no. 78D24A. 


With 16K & monitor— 
$895.00 Dual Disk Drive 
—$1095.00 


OPTO-ISOLATED 
PARALLEL INPUT 
BOARD FOR 
APPLE Il 


There are В inputs that 
can be dnven from 
TTL logic or any 5 volt 
source. The е; 
board can be plugg 

into any of the 8 soc 
of your Apple Il. It has 
a 16 pin socket for 
standard dip ribbon 

cable connection. 
Board only $15.00. Part 
No. 120, with parts 
$69.95. Part No. 120A. 


VIDEO TERMINAL 


= 


=- =—— pmp 


16 lines, 64 columns * 


-Upper and lower case 


« 5x7 dot matrix » Se- 
rial RS-232 in and out 
with TTL paralel 
keyboard input « On 
board baud rate 

enerator 75, 110, 

50. 300, БОО, & 
1200 jumper select- 
able • Memory 1024 
characters (7-21L02) 
* Video processor chip 
SFF96364 by Necu- 
ionic + Control char 
acters (CA, LF >, e, 
t, 1, non destructive 
cursor, CS, home, CL 
e White characters on 
black background or 
vice-versa * With the 
addition of a key 
board, video monitor 
or TV set with TV 
interface (part no. 
107A) end power 
supply this is а com- 
plete stand alone 
terminal * also S-100 
compatible • requires 
+16, & -16 VDC at 
100mA, and BVDC at 
1A. Part No. 1000A 
$199.95 kit. 


210, with parts $1 19.95 Part No. 2704 


APPLE 11+ 
SERIAL I/O ; 
INTERFACE : 


Baud rate is continuously adjustable from О 
to 30.000 e Plugs into any peripheral 
connector e Low current drain. RS-232 input 
and output e On board switch selectable 5 to 
B data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even e Jumper selectable 
address e SOFTWARE e input and Output 
routine from monitor or BASIC to teletype or 
other serial printer e Program for using an 
Apple Il for a video or an intelligent terminal. 
Aiso can output in correspondence code to 
interface with some selactrics. e Also 
watches DTR e Board only $15.00 Part No. 
2, with parts $42.00 Part No. 2А, assembled 
$62.00 Part No. 2C 


BK са PICEON | 


we eet eel 28 6 8 ый» 


ва acetal 2708 5 mcm relocation of each 
АК of memory to any 4K boundary € Power on 
jump and reset jump option for “turnkey” 
systems and computers without a front panel 
€ Program saver software in 1 2708 EPROM 
$25. Bare board $35 including custom coil, 
board with parts but na EPROMS $1 39, with 4 
EPROMS $179, with B EPROMS $219. 


WAMECO PRODUCTS 
With ELECTRONIC SYSTEMS parts 


FDC-1 Pared CONT RGLLER BOARD will 
5" & B" drives 


boot u 
included) 

MPO BP el (Finally) (МОА size hex 
disp gis. Byte or сады single le prep 


MENDA скав fully buffered, S- Th uses 
е RAM 


2102 t 
PC p” $24.95, $16B Kit 
QMB-12 wit BOARD. 13 slot, termi- 
nated, S-100 board only ....... $34.95 


89.95 Kit 
CPU-1 ВОВОА Processor board S-100 with 
B fevel vector interrupt PCG 5885. zr 

| 


ДӘР. 
60.95 К 


ушных 


YOU MUST REFER ТО THIS 
TO GET THESE PRICES. 


Fully S-100 bus compatible including 16-bit 
machines and 4 MHz processors. • Two soft- 
ware selectable Baud rates—300 Baud and в 
jumper selectable speed from 45 to 300 Baud. 
(110 standard). Supports originate and answer 
modes. e Direct-connect Micracoupler. This 
FCC-registered device provides direct access 
into your local telephone system, with none of 
the losses or distortions associated with acous- 
tic couplers and without a telephone company 
supplied data access arrangement. e Auto- 
Answer/Auto-Call The MICHOMODEM 100 
can automatically answer the phone and receive 


input; it can also dial à number automatically • | 


Automatic Reset and Disconnect. e Software 
compatible with the D.C. Hayes Associates 
BO-103A Data Communications Adapter. 
Мсготодет-ОСНАЗ2625—$379.95 


TIDMA 


Tape Interface Direct Memory Access e Record 
and play Mogins without bootstrap loader [na 
prom) has FSK encoder/decoder for direct con- 
nections tolow cost recorder at 1200 baud rate, 
and direct connections for inputs and outputs га 
a digital recorder at any baud rate e S-100 bus 
compatible e Board only $35.00 Part No. 112, 
with parts $11000 Part No. 112A. 


SYSTEM MONITOR 
BOBO, 8085, or Z-BO System monitar for use 
with the TIOMA board. There is na need for 
à —- panel. Complete with documentation 


RS-232/TTY 
INTERFACE 


SERIAL 1/0 


Four Senal МО 95-232 
ports. S-100 Bus. Soft. 


ware ог jumper selectable 
baud rate (110, 300, 600, 
1200. 2400, 4800, 9600, 
19.2K), on board Xtal baud 
rate generator, Address- 


ing, switch selectable, 


This board has two 
active circuits, one con- 
verts RS-232 to 20 mA, 
the other converts 20 
mA to RAS-232. Re- 
quires +12 and -12 
volts. $9.85 Part 140. 
BODA Kit. 


Panty or no panty (099 or 
even) switch selectable, 1 
or 2 stop bts, 5 to B 
bits/character. Board only 
$29.95, Part No. 7908. 
With parts (Ки) $199 95, 
Part No. 7908A 


5-100 BUS 
ACTIVE TESTES Lor 


$ eu uo. if 
Board oniy $14.95 Part No. 900, with parts 


$24.95 Part No. 800A 


Send for FREE Catalog...a big self addressed envelope with 80€ postage gets it fastest! 


To Order: 
ze 


Order Line: (408) 448-0800 


Mention part no., description, and price. In LISA shipping paid by us for orders accompanied by check or money 
order. We accept C.O.D. orders (U.S. only) ar a VISA or Master Charge no., expiration date, signature and phone 
We shipping charges will be added. CA residents add 6.5%o for tax. Qutside USA add 1 5% for air mail postage 
and handling. Payment must be in U.S. dollars. Dealer inquiries invited. Prices subject to change without notice. 
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[ SWITCHABLE 2 or 4 MHz | DON SMITH 


| KASETTE/10 


COMPUTER 
SYSTEMS 


| sabe ^ Look to QT for the 
TELEVIDEO 
SMART (CRT) 
TERMINAL 


* Reverse Video e Blinking/blank fields 


| 4116 200 ns 
dread sr e | шю Аат. | 8 tor $49.50 


resolution + Single stroke editing keys e Function | 16 X 64 VIDEO BD 2716 (5V = 450 ns) 


keys * Blinking cursor ® TTY keyboard э Numeric 
BY ITHACA AUDIO $18 00 


| pad ® 9 Baud rates (75-9600 Baud) * Seif-test 
E eese nnnm ASSEMBLED & TESTED 
2716 (5 & 12V-450 ns)| 


* Printer port 
B1 
ү ес nea О — — f e Full upper/lower case ASCII character sat, 
$14.00 


ns | ЖЕРРИ Өн aequos € ce Ue е numbers, symbols and Greek letters 
PAPER TIGER 


€ 7 x 8 Dot matrix in 8 x 10 field 
¢ Selectable display modes, normal & reverse video, 
| * 132/80 Columns; 6 or B lines per inch 
e 1.75"-9.5" Adjustable Tractor and Friction Feed 


blinking characters 
* Memory addressable to any 1K page 

» Parallel and Serial Interface 
s 98 Character ASCII Set 


how xw b l3 4 b R4 d 4 (unm з ав п 


Frelght Charge ......................... $ 15.00 
Nationwide Field Service available from General 
Electric Instrumentation and Communication Equip- 
ment Service Shops. 


e Software driver simulates TTY, provides full cursor 
control, scrolling & paging 
ДАТ PRICE ONLY ................. vee $038 95 


пир выл} фу} а {эът тоф к 


SORRENTO CONTROLLER 


for 8" Apple Disk Driva ............... $360.00 | | ь B Software Seiectable Character Sizes 
INTROL X-10 SYSTEM е 110, 300, 600 or 1200 Baud 
(turns appliances on/off). .............. $275.00 ` 
| MICRO-MUSIC (Software) ............... $180.00 m dvertised it QT PRICES 
AlO/Seriai-Paralie! Board AAT SSM ...... $155.00 verii | ms РТ-132............................... $ 950. 
INTEGER Firmware Сёшй................ $178.00 our a e se е © ы 


PARALLEL INTERFACE CARD ........ Bam аге in stock and available -— 
VISICALC (Business Software . : _ 
АЕС Sat” STATIC RAM 


FESIBON eoo rmm race $124.95 
BOARDS 


SUPER-MOD II {connects Apple. to TV) ...$ 29.00 
SR-BK BARE BD {ithaca Audio) 21L02 .... $ 19.00 f 


ROM WRITER (Epromburnar) 
Mountain Hardware ................ $175.00 

SR-18K BARE BD (Problem Solvers) 2114. $ 19.00 

SR-16K A&T (Cal. Comp Sys) 


PROGRAMMER AID M ................. $ 50.00 
STI. АШНЕ......ү................... $269.95 


SR-32KX KIT (Usea 2114L) 4MHz .......... $474.00 
SR-32K ААТ (Uses 21141] 4MHz ......... $500.00 


THE QT Z*80 REV 1 7107107 UT 


Z-BDA CPU with Serial [/O Port H 
This CPU can accommodate a 2708, 2716, or 2722 Ш ШСД" ЦИ 


Mida personal service which he ree ГЫММАТ 
ful! 84K of RAM. The MWRITE signal is generated Z80A (4 MHz)... $12.05 2708 $6.75 
automatically if you use the board without a front . 8502 ......... "Ut $112 ilio ^ r 
panel. There's also an independent on-board USAAT offered az sole owner of а е за $1250 2758............. 


пее AS232 serial port at baud rates from Jade Computer before he инин 
entr Е ee c left in February of 1979. ME 
DISK DRIVE SYSTEMS MISCELLANEOUS 


© 1 00 6212 ............. $3.50 СОТНЕ COMPONENTS 
ш Wo8 4 "o * p o» 4 Ro Oe n LI 


п)тяФе%з»=я 


VERBATIM & MEMOREX 


Part Мо, Sectoring Phgeof2 шо м | о шы 
GTMO 525 01 Soh Sacior $ 805 $20.95 MS-B00-1 (Drive with case, cables & ae ee 
ОТМО 525 10 Hard 10 Sector $ 6.96 $20.95 | розет SUBE... eei e аан аа, $1095.00 —"——ÉT Nice crant 
ОТМО 525 18 Hard 16 Sector $ 8.06 $29.95 MS-800-2 (2 Drives with case, cables & | | ааз, В ees 
OTFO32 1000 Hard Sector $11.96 $34.95 power зирр!у].............›.... T $1595.00 | 8929$9.............$ 7.00 „с 
ОТЕОЗ4 1000 Soh Sector $11.95 АА д у ."- =т= e» П. ЕВИ: Зея 


ee пин 


5'4" DISK DRIVES | ss 5s GE 


ORR ER Eh aR hey 


heen ап = 
OB * bobo bo n uo н d kb mo Mo mob айа авва її а п 


LIBRARY idler Кн 3 cias 
и No. 8" DISK DRIVES CL ene 


CAS-10-B Grey Bg" Diskette Holder $4.50 
Black ........... or 3/$10.00 | SHUGART В“ 8018 ..................... $450.00 | 285 .......... а 


Size | | REMEX RFD 4000 ............. pie tis ll 5635.00 KEYBOARD CHIPS a fae RAMS а. 
CAS-10-5 — 5" Diskette pm TEXTOOL | AYS-3900......... $1375 eene 

ENS ооло. NUT et, querer TE ийет. | чы сз 100 s6./$4.75 06. 

i= ZIP* DIP Ili "ы. GENERATORS 


Beige 


| {== MC14411 ......... $1100 TAI602B........ $ 3.75 
© С 1.8432 XTAL...... $ 4.95 
CHARACTER 
PE IAL [=e |b р "NN айм. ........ Minuit GENERATORS 
PACKAGE PRICE 18 PIN ZIP* DIP aa ЕЕ. М $ 5.50 | DISC CONTROLLER 2513 (Upper cose) $10.05 
| 24 PIN ZIP* ОР il *3GÓBAVRRRAGGEYERTEGGRESG * T.50 1771801 ET ЧИИР $24.05 2513 5 9. 7 
1 Male DB-25, 1 Female DB-25, 1 Cover 40 PIN ZIP* DIP Il ..,.................... $10.25 | 1701B01....,.....538 95 2513 vene ts a $10.08 


т ee ee ee Le ысуу "ZERO INSERTION PRESSURE 


EXPANDORAM Т 


EXPANDABLE TO 64K USING 4116 RAMS 


Interfaces with most popular S-100 boards 

Bank selectable: PHANTOM provision 

Draws only 5 watts fully populated 

Designed to work with Z-BO, BOBO.and BOBS systems 
No wail states required 

16K boundaries & protect via dip switches 

Kits come with sockets for fuil 64K 

Invisible refresh 


МЕМ-16К (16K KIT) .......... serenas e $199.00 
МЕМ-16АТ (16K А&Т) ............... ...5269.00 
MEM-32K (32K KIT} ...................- $260.00 


МЕМ-48К (48K KIT) ...... comeempe cai $315.00 
МЕМ-48АТ (48K ART) ..................$37800 
MEM-64K (64K KIT) .................... $370.00 
MEM-&AAT (64K ААТ) ......... кшк $439.00 


EXPANDORAM I 


THE RANDOM ACCESS MEMORY 


$-100 Bus Compatibie 

Up to 4Mhz Operation 

Expandable Memory from 16K to 256K 

Dip Switch Selectable Boundaries 

Uses 16K (4716) or 64K (4164} Memory Devices 

Page Mode Operation Allows up to В Memory 
Boards on Bus 

Operates with ZBO CPU's 

Phantom Output Disable 

Invisible Refresh (Synchronized with Wait States) 


MEMII-18K (KIT) ............... „ ....$250.00 
MEMII-18AT (A&T) ..,..... N , . $300.00 
MEMII-32K (KIT) ..... Фе, ‚#25 
MEMII-32AT (А&Т) „м c9 $375.00 
MEMII-48K (KIT) .. e \С ee $395.00 
MEMII-48AT (ABT) .. e vien $475.00 
MEMII-64K (KIT) ..... 8 ............... 


MEMII-G4AT (A&T) . 


Z-80 STARTER KIT 


COMPLETE 2-80 MICROCOMPUTER 
On-board keyboard, display, EPROM programmer, 
and cassette interface 
On-board S-1Q0 Interface 
Wire-wrap area and room for 2 5-100 connectors 
Two 8-bil parallel МО ports, 4-channel СТС, 5 
programmable breakpoints 
Examine and change memory. I/O ports. or register 
Z-BOK (КІТ). Ганин зада НЫ ЫРЫН 
Z-BÜAT Wen: Lal pat ota TEE ER. $369. 95 


S-100 BARE BOARDS 


CB1A 8080 CPU,............... — Ó $33.00 
VB2 170 Mapped Video Interface заа каа а ШН 
102 Parallel I/O Interface .................933.00 


104 2P + 2S I/O Interface ........... (Paws $33.00 
$81 Music Synthesizer ,....,............, 540 
OB1 Vector Jump & Prototyping Board .... 
MB3 4K 1702 EPROM Board.............. $30 
MB6B ВК Static RAM . 


*o m. 8 o4 ob od o à п 
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5-100 KITS & ASSEMBLED BOARDS 
CB1A 8080 CPU 


CB2 2-60 CPU 
Kil 
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MB3 4K 1702 EPROM Board 
Kit ~ without EPROMS 
Assembled & Tested 


MBSB 3K Static RAM 
450 ns RAM 


ee ow on on 


COMPUTER 
SYSTEMS 
INC. 
15335 South Hawthorne Boulevard 
J Lawndale, California 90260 
Quick & riui (213) 970-0952 


PLACE ORDERS TOLL FREE 


(CONTINENTAL U.S. ONLY) 


SD SYSTEMS 
VERSAFLOPPY I 


SINGLE DENSITY DISK DRIVE CONTROLLER 


S-100 Bus Compatible 

IBM 3740 Compatible Soft-Sectored Format 

Operates with both Standard {8"} and Mini (5%"} Drive 

Provides Contro! for Single or Double-Sided 
Operation 

Controls up to Four Drives Simultaneously 

Operates with SDOS or CP/M Disk Operation System 

Operates with 280, BOBO, and 8085 Central Processing 
Units 

Utilizes FD 17718-1 Controller Device 

Contro! and Diagnostic Software Available in PROM 

Interrupt Operation Optional! 

VF-IK (КТ)........... —— TOREM 0235.00 

VF-IAT (A&T)............ PD AE «ii 


VERSAFLOPPY II 


DOUBLE DENSITY DISK CONTROLLER 


Single or double density floppy disk controller 
985600 bytes on 8" double sided diskettes 
259840 bytes on double sided 5'4" diskettes 
S-100 bus (IEEE) standard compatible 

IBM 3740 format in single density 

8" and 5'4" drives controlled simultaneously 
Operaies with 2-80. 8080, and 8085 CPU's 
Controls up to 4 drives 

Vectored interrupt operation optional 


SBC-100/200 


OR 4 MHz SINGLE BOARD COMPUTER 


S-100 bus compatible 2-80 CPU 
1K of on-board RAM 


4 EPROM sockets accomodales 2708, 2716, or 2732 


One parallel and one serial I/O port 
4-channet counter timer chip (2-80 CTC) 
Software programmable serial baud rates 


SBC-100K (2 MHz KIT) ,.............,. $280.00 


SBC-100AT (2 MHz ААТ) ........... ‚„, $340.00 
SBC-200K (4 MHz КТ) ................ $299.00 


SBC-200AT (4 MH2 ABT) ............ .. $359. - 


£57 PRODUCTS 


MB7 Low Power 18K Stalic RAM 


Kit- without EPROMS 


Assembled & Tested .... $159.00 
MT1 15 Slot Motherboard 

Kit (with Connectors) ............. . . $119.95 
Assembied & Tested ................ 5149.95 


OB1 Vector Jump & Prototyping Board 
B а. ИЯР "ТЛ CERT ELE $ 


Assembied & Tested ................ $ B5.00 
PB1 2708/2716 EPROM Programmer 
Kil with Textoc! sockets ............. $134.95 


Assembled А Tested w/Textools sockets$174.95 


SB1 Music Synthesizer (4) 
Kit , 


Ti Active Terminator 


Assembled & Tested 


Upgrade Kit tor 80х23 Display 
2 MHz Pet hRRe Pewee eee MI t 
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PROM-100 


$25 REBATE 


on any SD Systems 
microcomputer board 


Offer expires 10-31-80 
VDB-8024 


VIDEO DISPLAY 
BOARD 


WITH ON-BOARD 280 MICROPROCESSOR 
5-100 Bus Compatible 
Full 89 Characters by 24 Lines Display 


| Characters Displayed by High Resolution 7 x 10 


Matrix 

Composite or TTL Video Output 

Keyboard Power and Interíace 

Forward and Reverse Scrolling Capability 

Biinking, Underiining, Field Reverse, Field Protect 
and Combinations 

Full Cursor Control 

86 Upper and Lower Case Characters 

32 Special Character Set 

128 Additional User Programmable Characters 
(Optional) 

On-Board 280 Microprocessor 

2K Bytes Independent On-Board RAM Memory 

Glitch-Free Display 

VDB-K [KITS ....................... ....Ф ны 

VDB-AT (A&T) ........... TIPP ‚ $440.00 


PROGRAMMING BOARD FOR PROM DEVELOPMENT 

S-100 Bus Compatible 

Programs the Following EPROMs: 
2708, Intel 2758, 2716, 2732 and Texas instruments 
2516 

Dip Switch Selection of EPROM type 

25 VDC Programming Pulse Generated On Board 

Maximum Programming Time: 16,384 Bits in 100 
Seconds 

Power Requirement: +8VDC at 300 ma; +16 VOC al 
100 ma; -16VDC at 60 ma 

TTL Compatible 

Software Provides for Reading of Object File from 
SDOS, CP/M or PROM and Programming into 
EPROM 

Program Verification 

Verification of Erasure 

Zero Insertion Force Socket 

PROM-100K (KIT) ...............+..,...$175.9$ 

PROM-100AT (AAT) .,............. cos $238.00 


VB1B Memory Mapped Video Interface 
LIMITED SUPPLY — DISCONTINUED BOARD 


К M T ——— $149.95 


Assembied & Tested 


VB3 80 Character Video Interface 
80x24 Display, 2 MHz 


Kit . * a b4db4adbku **ku ba њат hee $324.95 
Assembled & Tested. TON M $393.95 
XB1 Extender Board 

Kit (with Connector) ................ ‚ $ 19.95 
Assembled & Тезей................. $ 29.95 
80х24 Display, 4 MHz 

Kit mo b d оа ч bon wu hh а bp яве aeos s $369.95 


lO4 2P + 25 VO Interface 


Kit Ca e a | житие $134.95 
_ Assembled & тамиз... у 

250 ns RAM 

Kit ^h c3 $9" KR "b Pbhasg Se eee RE 

Assembled & Tested ise ага вше MLB Lg $245.00 


TEAMS OF SALE: Cash checks money 


1-800-421-5150 


orders. credit cards accepted Also COD 
orders under $100 00 Minimum order $10 00 
Caliornia residents add 6% sales lax hiina- 


mum shipping and handling charge 52 50 


(EXCEPT CALIFORNIA) 


Prices subject 1o change wilhoul notice 
International 5а #8 1:7 American dollars aniy 


‘fue Ambu, uo 612 91510 


- $2130.00 COMPUTER 
GET A JADE INFLATION 


JADE Saves You $1130 


4 MHz BOARD SET Pah ee 


A & T Price 
SBC-200 CPU with 1/0............- $400.00 
Versafloppy II Db! density controlir . $430.00 


ExpandoRAM II 64K RAM 4 MHz. $1300.00 


Total price........ (sirve APPS Pee $2130.00 
JADE KIT PRICE ................. $1074.95 
Less SD Systems Rebate ............ $75.00 
YOUR COST ONLY ...... — Tt $999.95 


S-100 Boards 


THE BIG Z - Jade 
2 or 4 MHz switchable 2-80 CPU with serial ГО 


СРО-30201К Kit .................. $145.00 
CPU-30201A AGT ............... $199.00 
CPU-30200B Bare board ............ $35.00 


SBC-100 - SD Systems 
2.5 MHz ZRO CPU with serial & parallel ГО ports 
CPC-30100K Kit .................- $257.50 
CPC-30100A A&T ......... e... $325.00 


SBC-200 - SD Systems 
4 MHz Z-80 CPU with serial & parallel 1/0 ports 


CPC-30200K Kit .......... voor $399.95 
CPC-30200A A&T евпечфровдооиит ои е $475.00 
CB2 = S.S.M. 

2 or 4 MHz switchable 2-80 CPU with RAM, ROM. & О 
CPU-30300K Kit ................. ‚ $185.00 
CPC-30300A A & 7 ............... $240.95 


ExpandoRAM I - SD Systems 
2.5 МН: RAM board expandable from I6K to 64K 


MEM-18130K 16K Ай ............. $189.00 
MEM-16130A 16K A & T .......... $249.00 
MEM-32131K 32K Ай ......... ‚... $234.00 
MEM-32131A 32K A & T .......... $294.00 
MEM-48132K 48K kil ............. $279.00 
MEM-48132A 48K A&T........ .. $339.00 
MEM-84133K 64K Rit ............ . $324.00 
MEM-64133A 64K A&T .......... $384.00 


ExpandoRAM II - SD Systems 
4 MHz RAM board expandable from 16K to 256K 
MEM-168830A I6K kit 


MEM-18630A I6K A & T .......... $299.95 
MEM-32631K 32K kit eee. $309.95 
MEM-32831A 32K A & T .......... $359.95 
MEM-48632K 48K kit ............. $389.95 
MEM-48631A 48KA& T .......... $409.95 
MEM-64633K 64K kit ............. $429.95 
МЕМ-64633А 64K A&T ..... ‚.... $479.95 


32K STATIC ВАМ - Jade 
2 ar 4 MHz expandable static RAM board uses 21 14 L's 
MEM-16150K 16К2 MHz kit $249.95 
МЕМ-16150А 16K 2 MHz A& Т... $299.95 
МЕМ-16151К 76K 4 MHz kit ...... $259.95 


à e2*» ae 


МЕМ-16151А 16K 4 МН; А& Т... $309.95 
MEM-32150K 32K 2 MHz kit ...... $399.95 
MEM-32150A 32K 2 MHZ A& Т... $449.95 
МЕМ-32151К 32K 4 MHz kit ...... $409.95 


MEM-32151A 32K 4 MHz А & Т... $459.95 
16K STATIC RAM - Cal Comp Sys 


2 ar 4 MHz 16K static RAM - a real memory bargain 


MEM-16160K 16K 2 MHz kit ...... $249.95 
MEM-16180A 16K 2 МНгА & Т... $279.00 
MEM-16182K 16K 4 MHz kit ...... $279.95 
MEM-18182A J6K 4 MHz A& Т... $309.00 


MEM-16160B Bare board ............ $29.95 


Call for your free 1980 catalog 


DOUBLE-D - Jade 
Double density controller with the inside track 
[OD-1200K Kit .................. , $299.95 
IOD-1200A 8"А&Т.............. $389.95 
IOD-1205A ó""A&T ....... qm $389.95 
IOD-1200B Bare board .............. $65.00 


VERSAFLOPPY I - SD Systems 
Versatile floppy dist controller for B" or 574" 
JOD-1150K Kit ........... самое. $219.95 
IOD-1150A АёТ.,.............., $269.95 


VERSAFLOPPY II - SD Systems 
New double density contratter for both 4" Ф 57i" 
IOD-1160K Kit ............ iss 9309.96 
IOD-1160A A &7 ......... lA a $369.95 


I/O-4 - 5.5.М. 
2 serial ГО ports plus 2 parallel I/O ports 


IOI-1010K BE s iov eT $129.95 
IOI-1010A A & T .......... s $189.95 
IOI-1010B Bare board ............... $29.95 


PB-1 - S.S.M. 
2708, 2716 EPROM board with built-in programmer 
MEM-89510K Kit .......... d OE $119.95 
МЕМ-99510А А&Т7............... $169.95 


PROM-100 - SD Systems 
2708, 2716, 2732, 2758, & 2518 EPROM prugrammer 
MEM-99520K Kit ....,............ $175.00 
MEM-99520A A&T ............... 


32K BYTESAVER - Cromemco 
32K EPROM board with on-board 2716 programmer 
МЕМ-32550А A&T..... АИ $295.00 


100K DAY CLOCK - Mtn Hardware 
Crystal controlled 5-100 clock with NiCad backup 
IOÉK-1400A А&Т............,.... $329.95 


SB1 = S.S.M. 
15 Hz to 25K Hz music synthesizer for 8:100 
IOS-1008K Ki ............ фантас ‚ $188.95 
IOS-1008A A & T ......... РЕНА ‚ $269.95 


TB-4 - Mullen 


Extremely versatile extender board with logic probe 
TSX-180K Kit ча ао вика emda ee ля фа tut $55.00 
TSX-180A A & T a" "$4241 »"94 ратио я чая $75.00 


TERMINATOR & EXTENDER - C.C.S. 


Can be used as both an 5:100 extender and terminator 
TSX-150K Kit COVERED Pare RE LET y» Rt ud $39.95 


S-100 EXTENDER - Cal Comp Sys 


Puts probiem boards within вазу reach 
TSX-160A A&T eee ee ee ee es ee) $24.95 


VDB-8024 - SD Systems 
80 x 24 МО mapped video board with keyboard L'O 


IOV-1020K Kit ........ E $324.95 
JOV-1020A А&Т................. 8379.95 
VB3 5 S.S.M. 


80 x 24 or 80 x 48 memory mapped with graphics 
JOV-1095K Kit, 4 MHz ............ $339.95 
IOV-1095A A & T, 4 MHz ..... .... $399.00 
IOV-1096K 80 x 48 upgrade, 4 MHz . $89.00 


VIDEO BOARD - Jade 
64 x 16 assembled & tested 5.100 video board 
IOV-1050B Bare board ......... o. 929.95 
IOV-1080A A & T sale price ......... $99.95 


8K RAM BOARDS - Special Sale 
Uses 21L02 RAM chips 
2 boards & manual for .............. $30.00 


Call for your free 1980 catalog 


Single Board Computer 


AIM-65 - Rockwell 
6502 computer with printer, display, & keyboard 


СРК-50165 1K AIM ............... $374.95 
CPK-50465 4K AIM ............ e. $449.95 
SFK-74600008E 8K BASIC ROM ... $99.95 


SFK-64600004E 4K assembler ROM $84.95 


PSX-030A Power supply .......... ... $59.95 
ENX-000002 Enclosure .............. $49.95 
ЧК AIM, 8K BASIC, power supply, & enclosure 
Special package price ............. $599.00 


32K RAM - for AIM-65 
Dynamic memory board to expand your AIM-63 
MEM-99170A A & T w/out RAM .. $275.00 


MEM-16170A A& Tw/I6K ....... $326.00 
МЕМ-32170А A& Tw/32K ....... $375.00 
MEM-99170B Bare board ............ $49.00 


DISK CONTROLLER - for AIM-65 
Add 5'4" or 8" disk drives to your A1M-83 
IOD-3013A AGT ......... ....... $575.00 


VISIBLE MEMORY - for AIM-65 
Video board with 8K memory Ё graphics for AIM-&65 
JOV-3011A AGT ................. $239.95 


MEMORY -MATE - for AIM-65 
The master-mater with 48K RAM. 1 О, PROM. & music 
MEM-52301A A& Tw/185K ..... ‚. $475.00 


2-80 STARTER KIT - SD Systems 
2-80 computer with RAM, КОМ. ГО. & keyboard 
CPS-30010K Ки $289.95 
CPS-30010A A & T 
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Accessories for Apple 


16K MEMORY UPGRADE 
Add {6K of RAM to your TRS-80, Apple, or Exidy 


MEX-18100K TRS-80 kit ............ $49.05 
MEX-16101K Apple kit ............. . $49.95 
MEX-18102K Exidy kit ............. $49.95 


DISK DRIVE for APPLE 
5A" disk drive with controller for your Apple 
MSM-12310C with controller ...... $495.00 
MSM-123101 w/out controller ..... 8425.00 


8" DRIVES for APPLE 
Controller, DOS, two 8" drives, cabinet, & cable 
Special package price ............ $1475.00 


AIO - S.S.M. 
Parallel & serial interface for vour Apple 
IOI-2050K Кїї..................... $115.00 
IOI-20850A А&Т................., $155.00 


SUP'R'TERMINAL - M & R Assoc 
80 x 24 video display board for your Apple 
IOV-2100A A&T ..... dalles ‚. $359.00 


SUPERTALKER - Mtn Hardware 
Speech recognition ‘synthesizer w speaker & mike 


IOS-2015A A& T $275.00 


Z-80 CARD for APPLE 
7.80 CPU card with CP. M for your Apple 
CPX-30800A А ё T ............... $345.00 


MICROMODEM - D.C. Hayes 
Auto answer. dial modem curd for Apple or 5.100 
IOM-2010A Apple modem ......... $349.95 
IOM-1100A 5-100 modem ......... . $375.00 


SUP'R'MOD 11- M & В Assoc 
Color or В & W TV interface recommended Гог Apple 
IOR-5050A A &T ................... $29.95 


херово OR & ^E RR 


OW ONLY $999.55 ( 
FIGHTING KIT TODAY 


Printers 


BASE 2 - Impact Printer 
133 eps, bi-directional, tractor feed, & graphics 
PL „о. осно $625.00 


ОР-9500 - Anadex 
9 x 98 dot matrix, 175 column, 200 cps, & graphics 
PRM-10500 Standard DP-9500 .... $1495.00 
PRM-10510 with graphics & 2K .. $1585.00 


LP-80 - Matchless 


8 x 7 matrix, 132 column, 125 eps, bi-directional 


PRM-37204 .............. „оа. (75 
PAPER TIGER - Integral Data 


133 онин, parallel & scri, 150 cps, graphics 
PRM-33440 125-440 ...,............ $550.00 
PRM-33441 IDS-440 w/graphics .. $1050.00 


MIPLOT - Watanabe Instruments 
Intelligent graphics plotter uses 7 bit ASCH code 
ЕЕГ ТОЮ. ........... certe $1075.00 


SPINWRITER - NEC 


64 cps, bi-directional, letter quality with tractar 


PRD-55510 with 2K buffer .. $2995.00 


Motherboards 
ISO-BUS - Jade 


Silent, simple, and on sale - a better motherboard 
6 Slat Git,” x 89"? 
MBS-OGIB Bare board .......,....... $19.95 
MBS-O061K Kit ................ ene 
MBS-081A А&Т..... .. teasers 849.95 
12 Slut t5 а x 8" 


ot bane 


MBS-121B Bare board ,..........,... $29.95 
MBS-I2IK АН ........... nnn $69.95 
MBS-12LA А&Т..... seesaosasseses 289.95 
18 Slat (аи x 8v") 
MBS-181B Bare board ............... $49.95 
MBS-181K Ан .......... o 899.95 
MBS-181A A 4&7 ................ $139.95 
Mainframes 


MAINFRAME - Cal Comp Sys 
12 slot 8-100 mainframe with 20 amp power supply 
ENC-112105 Kit ............. .». $309.95 
ENC-112106 АФ T ............. $349.95 


DISK MAINFRAME - NNC 


Dual 8" drive cutouts with 8 slut motherboard 
ENS-112320 with 30 amp p.s. ..... $699.95 


Video Monitors 


VIDEO 100 - Leedex 
12" В & W ruteo monitor with 12 MHz bandwidth 
VDM-^B81810 .................... $139.95 


VIDEO 100-80 - Leedex 
Aix 24 version of Viden НЮ with metal cabinet 
VUM-BUINED ..................... $179.95 


B & W MONITOR - Sanyo 
High quality, high resolution video monitors 
VDM-700901 p monior „........... $209.95 
$279.95 


13” —] MONITOR - Zenith 
The hi res color you've beon promising yourself 


VDC-201301 $449.00 


Bow] Bo ho WO à PH oh dom ok Дд о € à 4 noa в 


Call for your free 1980 catalog 


Disk Drives 


JADE DISK PACKAGE 
Double D controller kit, tivo 8" пон density 
disk drives, cabinet, power supply, & cables 
Special package price $1295.00 


DUAL 8” DRIVES - Lobo 


кая таз туҥ Яп оз 


A par of double density Shugarts in a cabinet 
MSF-12800R 2 single sided ........ $995.00 
MSF-125202 2 double sided ....... $1425.00 


DISKETTES - Jade 
Bargain prices on magnificent теде media 
44" single sided, single density, box of 10 
ММО-5110103 Sof! sector ...,....... 827.95 
MMD:-5111008 70 sector ............. 527.95 
MMD:-5111603 16 sector ...... к 927,95 
5%" double aided, double density, box of 10 
MMD-5220103 Sof! secior ........... $39.95 
8" single sided, single density, hax of 10 
MMD-8110103 Sof! sector ........... $33.95 
Я" single sided, double density, box of 10 
MMD-8120108 Sofi secior ........... $55.95 
&" double sided, double denaity, box of 10 
ММО-8220103 Sof? secior ......... .. $57.95 


FLOPPY SAVERS - Tri-Star 


Protect your valuable softimre from spindle damage 


ММА-205 5*4" BE ................... , $13.95 
MMA-208 8" kit ....... tein idt inci $15.95 
Software 


Em -——— — O —— —— E — a 
CP/M 2.2 - Digital Research 
Latest & most powerful release of CP’ M 
SFC-52506000D Manual set ........ $24.95 
SFC-52506000M 54" dish & manual 8149.95 
SFC-52506000F 8” disk & manual $149.95 


MP/M - Digital Research 
Multiuser operating system for 2-40 computers 


SPC-52507000F &" disk & manual $295.00 


PASCAL/MT - MetaTech 
А powerful language for CP’ M systems 
SFC-73301001F 8" disk & manua! .. $99.95 


SDOS - SD Systems 
DOS, CBASIC-2, 2.40 assembier/editer: tinker 


SFX-55001000D Manual set .,,..... $24.95 
SFX-55001002M 4%" disks & man $149.95 
SFX-55001006F 8” dish & manua! $149.95 


WORDSTAR - MicroPro Intl 
Thr fines? word-processing package for CP, М 
SFC-13600100F 8” dish & manua! $395.00 


VISICALC - Personal Software 


Visthie husiness accounting ealculator far Apple 


SPA-24101005M 54" disk & manua! $145.00 


SINGLE DRIVE COPY - for Apple 
Make back-up disks with just a single Dish I 
SFA-51150010M 54" disk & manual $19.95 


SUPER-TEXT - Muse 
Professional word-processing package for Apple 
SEFA-13800085M 4/4" dish & manua! $99.95 


Modems 
NOVATION CAT 


JUD. haud, auta answer originate acousiir modem 


[OM-5200A Special sule price $149.00 


EPROM ERASER - L.S.Engineering 
UV vraser Гог up to 48 EPROMs 
XME-3200 AGT. 


Circle 220 on Inquiry card. 


stanna 


JUST 
ADD 
SOLDER 


) 


MICROPROCESSORS D 
1-10. + a ahs $10.95 


аатта E 


таиюшимии 
чи 


кин фи 
renns 


CEE S EEE E (i 


PROMS 
2708 (450n5) 5 8.95 
2716 (4800s) $20.95 
2716 (5e)... 829.965 
27324$1)...888.96 — 
2758 (Sv)... 820.95 ЧИ 


RAMS 
2110242 МНИ... 5 
211.02 {4 МН... 8 1. 
21141.52 МН ...$ 57! 
21141. [4 МВ; .., $ 
MH ile. oou rcs 
2147 EDUT ....... $ 39. 98 
4164 (84K x 1... 5175.00 
8257 (2 МН/).,.,. $ 675 


525714 МИ/!.....$ 7,25 

SUPPORT 

DEVICES WS 
3212.... $ 4.95 NS ш 
8214.... $ 4.65 
3216,.,.. 5 2,95 e 
8224..,.8 4.05 Ll'ARTS à 
8214-4..8B.95 — AY5-16013A .. $5.25 
8126....5 X85 AYJ3-1034A ,. 58.25 
8228....5 195  TRIBUZB ... 55.25 
823R....$ 4.95 TMS6NIE... $5.95 \ 
8243..., S 8,00 1М6403..... $9.00 
8250.... $14.95 
8251...,$ 6.50 
8253.... $13.95 BALD ВАТЕ 
e GENERATORS 

87.... $19.95 MCEI ..812,095 
8259,,., $17.95 CRIT. 2 4.05 
R275,,,, $49.95 
#279.,,. $15.95 

ARDU 
ARD SUPPORT SUPPORT 

AMISECPIO)....., $ 950 6921р. $ £98 
398 1-4 GR2RP . $11.95 

(HO МНА... $14.50 6834р, 512,95 
A882(CTC),...., $ 9.50 &8407* | 519.78 
AB82-4 &BSOP . $ 4.80 

(CTC-4M He)... $14.98 &882P . $ 5,79 
4883 18103] 68751... $ 7,40 
ARR SICH BRIRHP | $25.00 


Ш PLACE ORDERS 
Ш TOLL FREE 


Е Inside California Continental U.S. | 
800-262-1710 800-421-5500 


Far customer service 


ar technical inquiries call 213-973-7707 
Write for our FREE 1980 catalog 


HJ А DE: 


ll COMPUTER PRODUCTS 
@ 490) % Rosecrans. Hawthorne. СА 90250 


TERMS OF SALE: Cash, checks. credi cards tan б 
mancy orders ar fram recognized. inslitutians 

Purchase nrders accepted Minimum order $10. сор, m 
California. residents add 6^7 sales lax. Minimis” 4 
shipping and handling charge $2 50. Prices are far "| 
U.S. and Canadian delivery only and are кыбы 

lo change without попсе. For export prices anc 
Д inlormation semt fora JADE INTE JADE INTERNATIONAL * 
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Alifon iA Digital 


Post Office Box 3097 B e Torrance, California 90503 


NE 


from | T] УВ ШЙ ТЕ Met ШИ | 1 4320 KEYBOARD 


INTEGRAL DATA |: TTL ...,..ААА 
| | RS232....AAK 
+ Friction. ., AAE 


Paper Tiger IT lal ҮЙҮҮ] E | 193 Modem AAB 


IBRAR CAGE 
**** АЦ the features of the 440 and more $$ WESTERN UNION with purchase of each box of .. 


‘The 480 uses a dol matrix character formation technique in which ENCLOSURE р Memorex mini-diskettes. $5 value. 


Lhe placement of the dots overlap both horizontally and vertically 
to uchieve а correspondence-quality printing. dm 
The printer's nine-wire print head uses staggered needle rows to Ẹ versal fecrenlogr. The жиз | — | 


ereale the vertically overlapping dots. ‘The head is driven bl- +, rli DÀ ay hl тшт 


directionally under microprocessor contral by a stepper motor ишенуу sulini for am S2 00 тиг» BM BOXof 10 
driven mechanism with logic-seeking look nhead capability. A нше o А ' 


Standard " Two-K Byte" buffer allows the printer to accept the ete ШЕ ager an al- 


Liracthiee hoa e Por cake aliler pont. 


entire content of a 1,320-character CRT screen. Weight 27 10а. Sow surplus Ы Cactery hien appii ЖИ ED ET 
suggested list price $1,295. Calif. Digital price $1 016 pt — à пез РИ 234 vonirspieatinine Senscetaps чан 
? WT хе TANT Skipping же} B dta. 


pele? a^" MA! bel s 


Edge deep es Hie ен itk Rope M 
zi 
- Apple По miara 1&5. WHAO Tigre ЕЕ Sugar БАБА Р` Поррт tiimita Math È 
Connectors дрон Fan IIX Prinifumw (940% ы! 4209 Srucart SASIR № Pari err. ide Неча Гор kocipeure — 128 
Фаме) ahd тешигин $2399 Lot Г Teu Shagirt 801 в wtih n vul асг oth x 
Аил 899 Тлим pe Mastek $3 (R5923) perwer supply «ы caclovare {45 Cal. Шаша] LA wien reste ries, ub 
Target йгуклет н 98/4 | Fale ppey Эйн $44143 сы. 1 Une Бры са 80) rih S108 UL ARIS 

Пти ыза Sheed ТА нги МЕС foeowstier 25/0 WU gerer eupply and сагісезеп ТЖ} Fun Груз Кец шар HU 

GOL Vretor Ыг Tessa. bur rursus 810 Lube hard drive ine ag ae + 

D tolar И Заа Y Ce гели 230 friction 10 тег уте 174 v Malte 111-2 тет. & «unn 
100 PIN | 000и 8) Exin. tate hard dee ior Teun Mek | Aree Russe Pre 

md ч 
СИТ lEnXiNALS à етее оо MD Ко 644 Р. расм Шол 


IMSAI /ALTAIR MULT Hagen 2% (Lem oy padi Corra бусгаа bard drive , I MET з-104 D CIAR IN 


ADLM Меру 49 ° Андах Vi bial} PaL сы 4 АЙ, cim 
kusaili solder .125х.250 62.95 3/4 7,50 n T9 (Hable 1540 ATO ране гм ABELE COMPATILLL PRODUCTS (rom of SM н 
Icso.al w/e 123 centers $4.85 37012.00 P pwe c Te Hutte £T6O КЕМ datis whew} 1150 = nm най р gh prin А mars 
Ten Position Altair soldertail Н $5.95 37016.00 тте NOVES труе Pardlel етее ite Т” 7-208 
au una LIA ——.a— ET. MÍSERI LANI Y 
Mfg. by Digiawitch e Univeral Vas Møtene Рэ Wea an arie cee yee a 
LA НА: 2244 Rie eyetet.156 01,905 3745.00 Saree V^ Mach h ahis rimi? Direct dxuplvd * FEG Agproved Мазан аг. | hare Vell fur 
| 2/8 high 1/2" wide I HMEZECLALECANEEUUERGT end M recom иаи ike ua | Rer mcus DES 
| 36/72 wide post w^w.158 $135 3/15.00 Nwratiun Gat Aventis a ol Supay Med AR Mediator 


Authorized Diatributor 10 Pak A ^ XEROX 800 This Тэ, мет рне вашу e Їн doma 
4 740-0 IB M soft fo t. $38. 00 . ч 1]. Shu art Associates Гина (е аре hh. Normes Бан наи, 
740 2 Double side soft 85.00 9 WORD PROCESSING н TE 


141- 0 D bl 1 it 53. 00 ус аял ат "ER UM E alt 
— 143:9, Deuble/Deuble 70,00 SABOO-R Floppy Disk Drive |K EY BOARD 77s 

740-32 8” Паг@ sector 39.00 3 l'he most cost effeetive way lo store duta proc- mv a] epp oe, =, "М „ый 

744-(0010/16) 5 1/4"mini 39.00 csaing information, when Féndom геги)! ig a ASCII ENCODED UM ic sangre wa de ds 


Library cage for anv above; Add $3. 00 prime factor. Спе 5ARO0 ls fully compatible mers PEVPUNMARERMER та рин 
831A Data Cussette 5. 50 wilh the IBM 3740 format. Ме protect cir- = | рете wit tae пауза | вашем s fer 


DCI1O00 Mini Cartridge 16. 00 согу, low maintennnce & Shugart quality. = НЕЕ. ary | ron —— 


конга Ме әк чеш аны cis & И.И 


DC300 Data Cartridge 20. 00 ‚ = т Labb teas угала: CST o prier onis Ши 
92(X ) D tsk Cartridge 03. 30 $44.90 50 г : j ре “Нем = tia “! Lame n T шї, 


ғобгеь а 


| DATA INPUT 4 Miniature 


‚ 2 А p= SWITCH 
i eS 80 $ А blab оини Кертай а] а fer Р 
A Б | дая а ДЕ uan vm 
APP Е 11 агу. Ры! и, Thee unii & vy arenai керә! 
| Tor dt pulldg ил Arech cate г ние 1+ 


, five avt. ja inert. of fikut рай Шыш дт aad fleri вая iot 
16k memory (8) 4116's A along will w Henr iti / Mieramelich (ull effect keyboard. Thirty Шрі ау Leipa , your choice 
: whee the Dperatog of the түти mieten. Your kich boxed apeaket as venas = .10. 50 50 
А acorpiance of dite and alerte Ilie nperator of pending prokdarie. . e 9 Е === 
Installation is simple. Anyone who has Ща пым of afl На "VRE" terminal, with à litle pe pice tes кан be ctglacored S36 .$1 


А to [пая the perfect hane lor an #=10@ китер and vien dlaplayy ve with жуни 
ever changed a spark plug should be nbie ral AUR. EE = i SPDT Miniature Toggles 


to up-grade his microcomputer. A м Маца for an additynmad $20. (vow June Нула | , е 
How can California Digital offer these d AIT un are im тешен! condition. Digna nouta ninn over prin, a Ва. 7" z: 1107 ri oM DEF teet OM) 
memory up-grade sets at 25% below our competition? 7106 CK Du-Cmamani GN) 


Simple, we buy in volume, wholesale to dealers and direct connect 7% — 7103 СЯ ОИ OFF ON 


5° the balance directly to owners of personal micro- Rotary ЗР- 4 -Раз. 

systems, These 16К dynamic memory circuita are MODEM i Rolary JP- 6-Рез. 

ш! prime and unconditionally guaranteed Гог one PushB (№0. 5.1902. 4751 

full year, NOW, before you change your mind, pick . Г poste of provareh the AILO Cut hae теб DIP Switch 
Universal Data 103 ош Mu 


up the telephone and order your up-grade memory sd чїй мымы ма данне ТЇ hor aay te чуч ата: 
ч - sierra MITTIT ушын 1 nd rére 
from California Digital. Add $3 for TRS80 jumpers. Cuonreeta rectly ba the paw кызмы рр иште D qs be Clerry За ash Наг ву ee матае ~ 3129 a 2 
T +>. 00- a + jack bulla powered (mam vor c НН 18 ы uhi арна Ф баса te «оа Pus - y 109. . 
$ ТАТ ic 1-41 32 99 ! ac 999 1K ерат ("a ^ai quee] ти Joye ox era side eis ч fancies. тм deste ibt Veier case rbore 
T mh a Ну набаве t nfe makes ltho Reres 


211.02 450п5. 1.19 ‚ 99 ‚ 95 ‚ 90 ‚ 85 АЕ: power Cnet eed presents fre eng 
211.02 25008. 1.48 1.39 1.25 + э avin: s ce A RA. Dia E 
2114 1Kx4 450 5. 95 5. 50 5.25 4.15 4.50 compression strat be отне еч) will) ous ' e LA rac =. . = 2-8 —— t4 o 
2114 1Kx4 300 8.95 8.50 8.00 a tac гиф ий, Muga eame Gruhn thure » при mappe, xum decus C ай qp Ro dm раа. а 
4044 4Кх1 450 5. 95 5. 50 5, 25 ther ‘Barmestteated’ p viet | va, LAY epa v BEP erii Pata ларе: TY arci 
4044 4Rx1 250 8.95 9.50 9.00 
4045 1Kx4 450 8.95 8.50 8.00 
$045 1Кх4 250 9.95 8. 50 9.00 
5257 tow pow. 5.95 5,50 5.00 4.80 4.60 
The new BSA timer runs 
your home like clockwork. 


EPROM DOT. -— 
ч ee ances while your away 


from home. 


Г 
ES , PORTABLE DATA ENTRY SYSTEM ! with pour existing sys- 
Theres аве dita verras werr originally unsigned for chain abore Штети егу con- tem X-10 devices. 
trol and order кїйгү нувіопей. The upi patar enlora the loventory contre! гынаг. 
мы e re We ned he тис сае After all регіне data һап been entercd into 
« я FrecüPdcr, (wo huun наген АЧ 146 bolephuned. ih шанац! та placed нь thn etuyetic 
*** THOUSANDS +++ coupler «uf all thy crconded хД гап яті buck 12 the maier campejar: x 
We hdve sleshed price in an effort to With a {Ие (naga код nnd сат uf tees portabla entry mymien:z, you еһе be ае BSR Timer 
reduce our over stocked inventory. (o exchenge prograna ind zampulur miorratix with ана сев acpxnin Ihe comiry, Master Console 34.95 


These are Single Five Volt Eproms. Me d Eee prr in enti emmin. Original cost £7,500, a > Ultrasonic Controller 19.55 


manufactured by one of the Worlds Portable зен. Grae Erin oF ive кий D Satta "изә Cable Bey Modules: Appliance. à 
largest producers of gemicanductora. "гамма с baire Revd ыс! aÁcaialical Urupler „Занг тәгр Lamp or Wall Switch 13.53 


Please phone for volume pricing. | €— тые ое. Hanery Charger "Full bxocunrentatace 

МІ mercliandise sold by California Digital is premium grade. { а Ч “ 
Shipping: birsi five pounds 52.00; each additional add $.40 \ ) | 
Forvign orders 10"; shipping. I:xeess wlll be refunded. 

- California residentg add G7) sales tax. COD's discouraged. TECHNICAL & CALIFORNIA 

master charge Open accaunts extended tà state Bupparted educational institu- 
Bos. ug" 'ions and conipanles with a "Strong Hun & Tiradstrect. 2 1 36 79-9001 

Warehouse: 14608 Inglewood Bilyd. Viaitors by appointment, 3 
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DEAL #1 DEAL #2 


Hobby Wire Wrap Starter Package Industrial Wire Wrap Starter Package 


BW2630 WW Tool .. .... Ў BW928BF WW Tool 

BT30 #30 Bit...... — А вТтзо! #30 Bit & Sleeve.. 29.50 

BC1 Batteries & Charger 14.95 = | Batteries & Charger 14.95 
* Kit 41 Wire Kit i Wire Kit 


Regular Price .... $48.80 b Regular Price ... $130.35 


$3995 EM $119% 


*Kit #1 Contains 900 pcs. of precut wire “Kit #2 Contains 4000 pcs. of ргеси! 
in asst. sizes. wire in asst. sizes. 


Choose from Red. Blue, White, Black, Choose from Red, Blue, White, Black, 


Green, Orange, Violet, Yellow, or assort- Green, Orange, Violet, Yellow or assort 
ment. ——-— ment. 


* * BIGDEAL x x 


ЛУ IC Sockets by the Tube 


Ske Quantity/Tube Price өв." Price/Tube 
Р „ВЕЕ ee condi Ша. dus йй 
RN HIGH RELIABILITY WIRE: WRA i ! $20.28 


eliminates trouble. "Sidewipe" SOCKETS ; $13.80 
contacts make 100% greater 3-level Gold $13.00 
surface contact with the wide, Closed Entry $15.64 
flat sides of your IC leads for Design | т 


positive electrical connection. 
* Sockets sold at these :94 515.95 
1.23 $18.45 
prices by the tube only. 1.60 $16.00 


Above prices include gold up to $8007ог. 


SOLDER TAIL 


Low Profile Ti 
Closed Entry (over 5 tubes) 


Design 
| 3/4¢/pin 
"Sockets sold at these (over 100 tubes) 


prices by the tube only. 
See tube quantities above. 


i ts P Diti ks. All di ff of ice. 
ORDERING INFORMATION Limited to products Page Ditigal stoc iscounts are off of list price 


Orders under $25 include $2 handling Call or write for list prices. 
mae coquin, en 1096 off on all OK hobby products! 


Visa, MC & COD's charged shipping 0 А а р 
All prices good through cover date 10% off on all Bishop Graphics products! 


Most orders shipped next day. 5% off on all Vector products! 


E age 135 E. Chestnut Street 5A, Monrovia, California 91016 Phone (213) 357-5005 
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Qume Datatrak 8 


Siemens FDD 100-8D 


Single sided 8" floppy drive, the latest 

& greatest revision. Features double density 
plus much more. An extremely reliable 
drive $439 2/$409 

Hard sector option kit... $9.95 

Data separator option kit... $9.95 

The following 5%" mini-floppies share most 
features with their 8" cousins, so without 
further ado... 

Siemens FDD 100-BD............ $279. 
Qume Datatrak 5 (double sided]. . .. 399. 
BASF Mini mini. ,.... esee 279, 
ouai ИИ „а. ERES 299. 
All the above mini-floppies are fully 5А400 
compatible. 


Double sided floppy with NO HEADACHES, 
Although many think this an impossibility, 
seeing is believing, and this drive is really 
somathing! Shugart compatible, fully option- 
ed, reliable, and rapidly becoming the stand- 
ard in double-sided diskdom. 

$599, Two/$549. 


Disk controllers 


Delta Products double density — $349 
Micromation doubler 439 
Tarbell single density, A & T 225 
Tarbell single density, kit 184 
Tarbell double density, ОМА 425 


Sorrento Valley 8” single density 
for Apple 


375 


Manuals for all drives are $10, refundable against future purchase of 
drives, Also, all 8” drives can be ordered with 220 v/50 hz for world- 


wide use. 


Accessories 


"JA 


Lo 5 EE MR 
: wu 
* VM e 


, E 
1. 


Cable kits for 8" drives with 10° 50 cond, flat cable, 
power cable, and all connectors, Assembled if de- 
sired, One drive 27,50, two 33.95, three 38,95 

for mini floppies (34 cond}: one 24,95, two, 29.95 


CP-206 Power-one power supply, Powers two drives 
more than adequately, top quality, 28A/24V, 
2.5A/5V,5A/-5V, e*-n68 2^ t97)55959392595 $99, 


mini-floppy power supply .,... $79 


СИ НВ 10 MEY fully REMOVEABLE cartridge 
drive. Complete with controller, personality card, 
media, power supply, cabling, connectors and 
documentation, Highlighted by stylish & modern 
cabinetry, $6995, 

Shugart $44008 20MBY fixed disk system, S-100, 
includes controller, power supply, and all that is 
necessary to run $6995. 


Electrolabs 


POB 4436, Stanford, CA 94305 


B00-227-8266 
Telex: 345567 {Electrolab Pla! 
Am. Exp. 


415-321-5601 


Visa MC 


Electrolabs' 
| Monthly Special!!! 


TEBEVIDEOBTAC ......... 
TELEVIDEO 920C ,..... 799 

Features typewriter keyboard, microprocessor 
controls, Upper/lower case, adjustable baud rates 
(75-9600 baud], special function keys, much 
much more. 


Second page memory option $29.00 


Data Display Monitors 


used 12” Sylvania monitors. Composite 
video, 12 MHz, 120 V AC. with new P-39 or 
P-4 tube, $79, used tube $59, OEM style 
{without case], subtract $12, U-fix model, 
10/$300. 


4116 dynamic RAM, 16K Bonanzall 

Sat of 8, 16K, for Apple, TRS-80, Exidy, Heath & mora, 200 Ns, 
prime parts, at the unheard of $49/8, 

Large discounts available for quantity & dealers [BOO & yp}. Offer 
limited while supply lasts, as these will vanish quicklyll! 


Media 


B" ...$39.99 55/50 
8" ...$49.00 SS/DD Ў 
8" ...$55.00 DS/SD Ë 
8" ..,$59.00 05/00 $ 
5%" $34.95 SS : 
544" $59.00 DS 
Verbatim, Memorex, Scotch, or 
equivalent name brand 
Special Introductory Offer!!! 
Wabash 8” diskettes $29.00 SS 
$39.00 DS 
Price is cheap, but they run 
like champs!!! 


Diskette head cleaning kit for 5%” or 8" 
$28,75 includes everything for 1 drive 
for 1 year. Alignment Diskette for 
Floppy Drives.......... $39.00 


ENCLOSURES 


Rackmount Mainframe MT-200, This gorgeous 
beast is sc appealing that it can easily function 
also as stand-alone mainframe. Very modern 
styling with fully actively terminated S-100 bus, 


With two 8" single-sided disk drives... $1899. 
With two 8” double sided disk drives in place 
of single-sided variety. ............ $2499. 


Desktop Mainframe МТ-100. Contemporary styling, a handsome cabinet 
coated with durable epoxy finish colors (blue, beige, off-white & silver). 
Easy to fit into an office environment. The proper way to start your 
system. 


PRAGMATIX 1 


Incredible!! — Two 8" Shugart compatible single sided floppy 
disk drives (double density), CP-206 power supply, in hand- 
some color coordinated cabinet, with full cabling, connectors, 
and documentation, plus one box diskettes!!! АН for an un- 
precedented $1295. Up to one MBY of storage. 


with Qume Datatrak 8" double-sided drive $1695 


Above plus two 8” single sided disk drives.......... 2. $1599. 
Above with two 8" double sided disk drives in place of single-sided 
“ТТЕ о чай $2199. 
$25 min. order. Calif. residents add 6% sales tax. Orders under $75, add 5% shipping 
and handling, over $75 add 2.5%. All pricing subject to change without notice. 
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Keyboard 
Special 2 !! 


Disk Subsystem 


Matchmaker Technaiogy 
TURNKEY DISK SUBSYSTEMS 


; "mul 
ESt@unpeatnna 
> “шш OGRE Re 


Ый 
моления нано, 
т — 


$149.00 
49.00 
$152.00 


Key tronics 1660 .... 
Hard Plastic enclosure 
BOTH only ..... 


Keyboard 


CHERRY "PRO" Keyboard 
— ооо $119.00 
Special 1 И Streamlined Custom Enclosure 
рф aan 34.95 
Sas. ФЕ APPLE,.,... Single density disk controller. Expanded Apple DOS 
TRS-80.......Single аг double density. Expansion interface neces- 
H H . 9 for 48K d ic RAM troll rd 
Daisy Wheel Printers MEER aene ETT 
SORCERER.. Full RS-232 Interface, One S-100 slot for memory ex- 
pansion, Single or double density 
All above units come as follows: Complete, assembled and tested, with 
two 8” floppy disk drives (Apple available in one drive modsat), Includes 
ESAT 200B all cabling, connectors and documentation № a stunning color coordina- 
ted cabinet with power supply. Ready to 9o, plug in and Н: 
BI-LINGUAL 80x24 " QM wer ры 
Communicating Terminal When ordering specify single or double sided drives 
Scrolling, full cursor, bell, 8x8 matrix, 110- nee 
19,200 baud, Dual Front Applications, Software available for above disk add-ons 
Arabic & Hebrew, Multilingual Data Entry ees 
NEC Spinwriter 5510/2 $2899 LI Drawing, Music, & — TRS-80 & Sorcerer operate оп ali CP/M compatible software 
ONG чье оовеовоьозоеовоооо о о + 
NEC Spinwriter 5530/2 = № custom metal сазе......... $399. Peripheral Ѕаје!! 
Sprint 5/45 RO $2699 анти 105 440 Paper tiger........ 899. 
Sprint 5/55 RO 2829 Spr int NO "т e MN li 
Sprint 5/45 KSR 3029 | Н t | b (MT DUK). e. esser ers WEO: 
Sint 5/55 KSR 3159 (requires self assembly] ec ГО a S Imsai 65K dynamic RAM 111 399. 
F s Tract $210 printer mechanism $1499 DC Hayes Micromodem 100., 399. 
роти " n or 155 power supply 349 POB 4436, Stanford, CA 94305 Super switcher power for 
4. и 30 combination special 1699 415-321-5601 800-227-8266 hard disk & тоге.......... 249. 
ve ie a 5g cases 200 Telex: 345567 (Electrolab Pla) 
ву S-100 interface card 149 Visa МС Am. Exp. DC Hayes Micromodem 11 


(for appie) $344 


many print wheels, ribbons, & more available 


DC Hayes Micromodem 100 $349 


ЕТ 


735 LOMA VERDE, PALO ALTO, CA. 94303 


Database Management Systems 


HDBS  hHAhierarchical Database Manage- 
ment System featuring fixed length records, 
read/write protection at file leve) and one 
to many set relationships. 


Z-BO Optimized 250.00 
8080 Optimized 325.00 
6502 Optimized 325,00 


MDBS A large computer DBMS with 
hierarchical and full network data struc- 
tures (CODASY L Oriented). Explicit 
representation of one to one, one to 
many, many to one and many to many 
sets, Routines are callable from BASIC, 
PASCAL’ COBOL or Machine Language. 


2-80 Optimized 750.00 
8080 Optimized 825.00 
6502 Optimized 825.00 


Communications 


BISYNC-80/3780 А full function 18M 
2780/3780 emulator that provides one of 
the most widely used communications 
protocols, 550,00 


BISYNC-BÜ/HASP Ад full function Hasp 
Multi-leaving Workstation package. 800.00 


BISY NC-80/ASY NC 4&n asynchronous 


communications package that uses the 

full error correcting BISYNC Е dn 
BISYNC-80/3270 А full function IBM 
3275 or 3271/3277 terminal emulator 
that converts a '"dumb" terminal into a 
vary smart ane. 550.00 


Multiple License Pricing 
- Upon Inquiry - 


*LSI-11, PDP-11 TM DEC, UNIX TM 
Western Electric, CP/M TM Digital Research 


49 ттш ш 


151-11 2:80 8080 8085 6502 


PHONE: 415 493-8186 
High Level Languages 


8080, 8085, 2-80 (Under OS-1 or CP/M) 


BASIC 

Microsoft Compiler 395.00 
Microsoft “BASIC 80” 350.00 
FORTRAN 

Microsoft "FORTRAN 80" 

(Includes MACRO 80) 500.00 
COBOL 

Microsoft "COBOL 80” 750.00 
MET 

Whitesmith's ''C'' 600.00 
PL/1 

Digital Research’s PL/1 500.00 
PASCAL 

M.T. Compiler 250,00 


2-80 Optimized (Under OS-1 or CP/M) 


COBOL 
R-M 2-80 COBOL ANSI ‘74 750.00 


LSI-11*/PDP-11* Under RT-11 or RSTS 
COBOL - ANSI '74 Introducing: 
RJ-11 Compiler 1750.00 


Applications in COBOL '74 
Available in R-M COBOL, COBOL 80 


and RJ-11. (Source included) 

General Ledger 995.00 
Accounts Receivable 995.00 
Accounts Payable 995.00 
Inventory Control 995.00 
Order Entry/Invoicing 995.00 
COMPLETE LEGAL 4200.00 
COMPLETE DENTAL 4200.00 


Why COBOL? 
It’s portable (ANSI ‘74) it’s universal! 


OPERATING SYSTEMS 
385 2-80 Optimized 

0S-1 A breakthrough in microcamputer 
software from Electrolabs! UNIX*-like OS 
with virtual МО, bank-select memory control 
to 16 MBY and optional memory protection! 
Totally compatible with all CP/M programs 
Y ou will be amazed at the difference! Ex- 
cellent brochure available. Includes editor, 
linker-loader, debugger, and one year updatea. 


49.00 
8080, 8085 & 2-80 
CP/M Version 2.2 150.00 
Manuals only 25,00 
CP/M - MCZ Version 2.2. Runs on 


ZILOG MCZ ana PDS-8000 systams. 
Only from Software Labs! 200.00 
Manuals only 35.00 


OUR CATALOGUE 


Software 
Supplies 
Media 
Storage Equipment 
Publications 
- Upon Request - 


Circle 283 on Inquiry card. 
TO ORDER 


* Price of manuals applied against software 
purchase. 


By Mail: Send check or money order (or 


P.O. from rated or institutional customers), 
By Phone: Use Master Charge or Visa No. 


Important Note: Please specify complete 
system hardware and software configuration 
with each order. 
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PROGRAMMABLE; =... — 
TEMPERATURE 
CONTROLLER 


ACP PRICE 


$69.95 


A fully automatic electronic Ihermo- 
stal. Easy to install and operate. 
Compare the cost: TPI's temperalure 
controller is the lowest priced alac- 
tronic thermostat on the market. 


SINGLE BOARD COMPUTER SELECTION GUIDE 


КЕ. nnd Le, 
ЖА Ee eer mea 


ACP PRICE ONLY 


$189.00 


э No instaltation 
е Protects a whole house. 

е Turns on lights automatically 
е Powerful electric siren 

a Exiit and entry delay 

® Battery back-up 


ka e p mm Mew 27500 
Ми 213 Tri- Compara 285 


BOARD PROCESSOR ACP PRICE ENCLOSURE 
KIM-1 6502 169.00 Add 28.95 
SYM-1 6502 239.00 Add 38.95 
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RETAIL STORES OPEN MON-SAT РО. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS: 


1310 "B" E, Edinger 
Santa Ana, СА 92705 


BYTE August 1980 


STORE 874 El Camino Reai ; : ча! : 
a2 Tustin, CA 92680 Direct Order Lines: (714) 558-8813 1401 E. Borchard (714) 953-0804 


Specializing іп Systems (800) 854-8230 or (800) 854-8241 ———— e—"Í 


Circle 225 on inquiry card. 


FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 
1. Proven Quality Factory tested products only. 
2. Guaranteed Satisfaction 


3. Over $1,000,000.00 Inventory 
1980 CATALOG NOW AVAILABLE. 


Send $2.00 far your copy of the most complete catalog of computer products. 
А must lor tha serious computer usar. 
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RETAIL STORES OPEN MON-SAT 


STORE 1310 "B" E. Edinger STORE 874 EI Camino Real 
#1 Santa Ana, CA 92705 #2 Tustin, CA 92680 
Showrooms, Retail, Warehouse Specializing in Systems 


P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(BOO) 854-8230 or (BOO) 854-8241 


FOR INTERNATIONAL ORDERS: 


1401 E. Borchard (714) 953-0604 
SantaAna,CA92705 ТМХ: 910-595-1565 
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The Supermarket for TRS-80* 
Add “ОП Сотро nents (and other computers, too) 


The VISTA V-80 

Disk Drive System 

‚ 23%more storage capaci 
than TRS-80 

* 120 day warranty 

* 40 track patch at NO 
CHARGE 


The VISTA V-80 Expansion Maduka 


Provides double density 
modification to your 
curent Radio Shack 
interface (lets you format 
diskettes in either single 
or double density). 


Increases storage 
capacity up to 204K 
bytes (on single 40 
track drive). 

» Includes all hardware 


00 | $239.00 бе. 


-] The TRS-80 Printers 
| Centronics 730... $945.00 
7x7 dot matrix- 


Single drive system 
Two drive system 
Four drive system 
Two drive cable 
Four drive cable 


The VISTA Model Il 
* Provides one, two or 
three drives. 


* Adds up to 1.5 million 
bytes of on-line storage. 

‚ 120 day warranty | 

* Does everything Radio 


80 column 


Anadex 


DPB8000.., 


$895.00 


9x7 dot matrix- 


Shack's expansion 
system will do...for less! 80 column 
VISTA 

$1000.00 Single drive = | Printer... $745.00 
Expansion System L| 5x7 dot matrix- 

$1550.00 Two drive Expansion System 80 column 

$2100.00 Three drive Expansion System Cables 

$ 525.00 Additional drives alone 


Other Products Add On Drives 
1. VISTA Verbatim diskettes (hard or soft sector) Certified МР! B51 40 Track, Double 
$ 38. Density-204K $275.00 
. 16K RPM upgrade kits, guaranteed for 120 days. МР! B52 Dual Head, Double 
PRIME PRODUCT $ 74. Density-408K s $375.00 
. NEWI DOS + . Siemens — FDD100-5 40 Track Double 
. LNW expansion bare board Density 204K 
. H.C. Pennington book, TRS-80 Disk Siemens — FDD100-5 Flippy, 
and Other Mysteries я records both sides 
. DDT Disco-Tech disk drive timer : Siemens FOD100-8 8" Single 
. Cryptext (An Encryption Module) ОС МО. .................... 


The VISTA V-200 for Exidy,.. 

Completely packaged system, tested and ready to plug in, includes: i 
power supply, two 40 track drives, case, controller, all cabling and 
total CPM documentation. 

• Storage capacity from 400K to 1.2 meg. 

» System software-VISTA CP/M Disk Operating System and BASIC-E Compiler 
recorded on 5-1/4” diskettes. 

Price: Starting as low as $1199.00 


CALL TOLL-FREE 800-854-8017 


— 


*TRS-60 is a registered trademark of Rodio Shock 
The Vista Computer Company 1401 Borchard Street € Santa Ana, California 92705 @ 714/953-0523 
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PRIORITY ONE ELECTRONICS 


THE STAR STARS & STRIPES 
MODEM SPECIAL 


from Livermore LIST PRICE 


199.00 


EXCLUSIVE ACOUSTIC CHAMBERS 

The exclusive triple seal of Livermore's new 
flat mounted cups locks the handset into 
the acoustic chamber yielding superior 
acoustic Isolation and mechanical 
аы Designed to adapt to most 
common handsets used throughout the 
world, the STAR offers the utmost In flex- 
INE and transmission reliability. 

SELF TEST 

The self test feature on the STAR allows 
the user to verify total operation of the 
acoustic modem by using the terminal in 
the full duplex mode. No need for remote 
assistance in diagnosing terminal or 
modem problems. 


OUR CORNER 
THE MARKET PRICE 


$139.00 


Utilizing the experience gained from 
building high pM couplers for over 
twelve years, Livermore has designed a 
coupler superior to any in Its class for cost 
efficiency in industrial, commercial, 
business or home situations. You can see 
why we call it the STAR! 
SPECIFICATIONS 

Data Rate. 0 to 300 baud. 

Compatibility. Beli 103 and 113; CCITT. 
Transmit Frequencies.” Originate - 1070 
Hz/Space, 1270 Hz/Mark; Answer - 2025 
Hz/Space, 2225 Hz/Mark 
Recelve Frequencies.* Originate - 2025 
Hz/Space, 2225 Hz/Mark; Answer 1070 
Hz/Space, 1270 Hz/Mark. 

Frequency Stability. + 0.3 percent. 
Receiver Sensitivity. —50 dBm ON, -53 
dBm OFF. 

Transmit Level. — 15 dBm. 

Modulation. Frequency shift keyed (FSK). 
Carrler Detect Delay. 1.2 seconds ON; 120 
msec OFF. 

EIA Terminal Interface. Compatible with RS 
232 specifications. 

Teletype Interface. 20 milliampere current 


loop. 

Optional Interfaces. IEEE 488; TTL; TTY 43. 
(CCITT) frequencies 
Full 


FEATURE 
FITS GTE HANDSETS! 


"International 
avallable. 
Switches. КЕНЕ ME TUA PIS 
Duplex/Test/Half Duplex. 


The oscillator is built using highly stable, 
state-variable circuitry that delivers a near- 
ly harmonic free, phase coherent sine wave 


The STAR modem from Livermore repre- 
sents a significant breakthrough in the 
development of acoustic modems. The 


small, lightweight case houses a high- 
performance modem that competes with 
the highest quality standard-sized couplers 
available. Yet, because of its cost effective 
design, the STAR has become the 
price/performance leader in the industry. 
CIRCUITRY 

The switchable, four-section bandpass 
filter provides the user with excellent out- 
of-band rejection to assure accurate pro- 
cessing of the received carrier, even at 
signal levels of less than —47 dBm. Fur- 
ther, the proven soft limiter and phase lock 
loop discriminator yieids data that is 
essentially jitter free. 


to the telephone network, assuring com- 
atibility with all other 103 type modems. 
ecause of the pureness of the sine wave, 
the STAR modem exceeds even the str- 
ingent harmonic requirements of all CCITT 
countries. 
CARRIER DETECT 
To assure accurate teleprocessing connec- 
tlons, the carrier detect circuitry prevents 
the modem from ee | to operate 
when excessive noise would produce er- 
rors or cause marginal operation. The cir- 
cuitry also has a special amplitude sensor 
that prevents chatter when the received 
signal fades. 


Indicators. Transmit Data, Receive Data, 
Carrier Ready, Test. 

Environmental. Ambient rand 
temperature 5* C. to 50* C. Relative humidi- 
ty 10 to 90 percent MPa 
Power. Suppled by 24 VAC/150 MA UL/CSA 
listed wall-mount transformer. Input 115 
VAC, 2.5 watts. (A 220 VAC, 50 Hz adaptor 
is available upon request.) 

Dimensions. 10"x 4"x 2" 

Welght. 1.75 Ibs. (2.2 Ibs. shipping weight 
including AC adaptor.) 

Warranty. Two years on parts and labor, ex- 
cluding the AC adaptor which carries th 
manufacturer's warranty. 


SEND $1.00 FOR 52 PAGE CATALOG 


STANDARD FEATURES: * 50 Characters/second • Characters/line • 10 characters/inch 
* 3-way paper handling system » 7 x 7 dot matrix * 96 character ASCII © microprocessor 
AQ e electronics * untdirection print at 5 О tps © high speed return approximately 10 ips • 21 


9OIVLIVO 39Vd cS НОЧ 001$ ам35 


CENTRONICS 
730 Dot Matrix Printer 


\ 
List price $795.00 © 


tpm with BO columns printed • 58 Ipm with 20 columns printed • 80 character bulter » 6 
{р vertical * Centronics Colors and logo 

FORMS HANDLING: Roll Paper 8 5in x5Odia with 1 in. core maximum dimension. 3 $ 
in wide with 3B in. core minimum dimension Fan Gold: 90:n 722 9 cm. wide pin to pin 
9.5 in /24 1cm wide overall. Up 1o 3 ply paper with 2 carbons (total thickness nol to ex 
ceed 012 inches) Cul Sheet: Maximum width B 5 inches. 

RIBBON SYSTEM: Continuous ribbon 9/16" (14mm) wide, 20 yards (18 3 meters) long. 
Mobius Loop allows printing on upper and lower portion on alternate passes 
OPERATOR CONTROLS: Power ото! Reset Switch -allows disabling of printer withou! 
dropping AC 

DATA INPUT: 7 or В bil ASCH parallel, TTL levels with strobe Acknowledge pulse in 
dicates (hat data was received 

PHYSICAL DIMENSIONS: Weight iess than 10 ibs /5 kg -Width 14.5 inches/37 cm 
-Depth 11 0 inches/28cm -Height 4 88 inches/13cm -Dimensions exciusive of roll paper 


holder 
PRI - 730 - TRS80 - CENTRONICS 70 TRS-80 Inteface Cable..... ‚....$19.95 sHiepinc WEIGHT 14 tbs 


== PRIORITY ONE ELECTRONICS 
16723K Roscoe Bivd. Sepulveda, CA 91343 


Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax, 
Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling. 
MINIMUM $2.50. Excess refunded. Jusi in case ... please include your phone no. Prices subject to 
change without notice. We will do our best to maintain prices thru Aug 1980. 
"SOCKET and CONNECTOR prices based on GOLD, nol exceeding $500 par oz. 


"Sale Prices are for prepaid orders only credit card orders will be charged appropriate freight 


PRIORITY ONE ELECTRONICS 


FOR MORE INFORMATION SEE 
OUR 52 PAGE AD in JANUARY 
BYTE OR SEND $1.00 FOR 
CATALOG 

e Sale Prices are for prepald 
orders only * Quantities are 
limited, subject ia prior sale * 
CREDIT CARD ORDERS WILL BE 
CHARGED APPROPRIATE 
FREIGHT 
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PRIORITY ONE ELECTRONICS 
TRS-80/APPLE Factory Rebate Sale 


MEMORY EXPANSION KITS When you purchase any SD SYSTEMS 

©, 4116 s RAMS P | Computer Board, either kit or A&T from 

$" "le ths gar gi Pt nie | PRIORITY 1 ELECTRONICS, you wiil 
ES А 

CX (16Kx1 200/250ns) %%, receive a COUPON FOR A $25.00 CASH 


S 00 %° | 
К 8 for $48 Qo REBAT E direct from the Manufacturer, SD 


e ADD $3.00 FOR PROGRAMMING JUMPERS SYSTEMS. Combine the Rebate with our already low prices, and you can 
FOR TRS-80 KEYBOARD hardly afford to pass up this special offer. 


4116's 100 pcs & UP $5.20 each | | ар 
1000 pcs & UP $4.45 each For more information, see last month's issue of Byte, or our catalog. 


Reg. Price Sale Price Reg. Price Sale Price 
SOS-EXPANDORAM I KIT OK $220.00 - $250.00 
SDS-EXPANDORAM I KIT 16К .................... $249.00 
SDS-EXPANDORAM I KIT 32K 


$295.00 
SDS-SBC-200 4 Mhz KIT seep nee з а р $320.00 s 


SDS-EXPANDORAM II КІТ OK 
505-280 STARTER KIT $340.00 


SDS-EXPANDORAM ll KIT 16K 


ОБРА ИНК" на SD Systems Kit 90 day limited ty from SD Systems. 4116 IC 

ystems Kits carry a ay limited warranty from stems. 5 
SDS-EXPANDORAM И KIT 48K supplied by Priority 1 Electronics for use in SD Expandarams carry a 1 year 
SDS-EXPANDORAM II KIT 64K limited warranty from Priority 1 Electronics. 


Compare our Sale Prices, J then don't forget your Rebate! 


COMPUTER Z+ 80 CPU 


SYSTEMS ¢ 1K Ram On Board * 2 Programmable Timera + Programmable Baud Rate Selection (110 to 9600) 


INC. + Switch Selectable 2 or 4 MHZ * * On-Board EPROM May be Used in Shadow Mode, 
IEEE $100 + Power On Jump to On-Board ІК or Allowing Full 64K RAM to he Used 


2K EPROM (2708.2716.2732) Can be + On-Board USART for Synchronous ог Asynchronau 


COMPATIBLE Addressed on any 1K, 2K or 4K Boundary RS-232 Operation (On-Board Baud Rate Generator) 


Bare Board $ 45.00 A&T $229.95 


Ki 169.95 1K Memory Kit $ 12.00 
EXPANDABLE + DYNAMIC MEMORY (16K to 64K) ‚ sail 
+ Works With Cromenco Systems + Bank Selectable Write Protect 
+ Uses 3242 Relresh Chip + Phantom Output Disable — CLOCK CALENDAR + È Simple вай шигип Allow Simple 
* 4 Layers Mean А Quiet Board + Switch Selectable Output Disable * Time of Day in Hours, Minutes and Seconds Interface to Basic, CPM, Ес. 


Bare Board $ 49.95 32K Ки — $369.95 48K A&T $494.95 + 24 Hour Time Formal + Wil Run With 4 МНЯ Processors 
16K Kit $295.95 32K A&T $419.95 64K Ки $519.95 + Month end Day Date Function + Can be Located at any Group of 4 МО Рон Addresser i 
15K A&T $345.95 48K Kit $444.95 64K A&T $569.95 Bare Board $45.00 Ки $99.95 — A&T $149.95 


LOBO 8" DISK DRIVE CABINET | MEMORY HEADQUARTERS | Hitachi V302 
2716 16K 5 Volt only EPROM. ic ea. ы) 
к | ooi © 100 )0%. 
2708 8K 450ns EPROM....... ..8/55% 
$850 еа. 
2114-81 кх 300ns Low. Power. B 45% 
100 49409. ва; : 
5257-3L 4Kx1 300ns Low Power. . 8/155% 9 
New from Lobo, a dual Cabinet with power supply. 100 + #575 ea, & Ё. А. n 


and internal data cable hook-up. звы uP 250ns in lots of 20.1: ‚25 га: ; 
e Cabinet ts 2 801R. BOOR, FD120. or FD200 К! | 
ВОИ, “ p Бр" = 100+ 1.10. ва. 30MHZ DUAL TRACE 


e Power Supply for 2 drives EI SPECIAL PURCHASES OSCILLOSCOPE 


• Assembied. tested and guaranteed by Lobo Drives. 


« Shipping Weight 30 Ibs. POWER SUPPLY List 945.00 . SALE °799°° 
LBO — DUAL 8 PCS 5 Volt 3 Amp w/OVP * TV sync-separater circuit • Compiele with 2 probes 


BUY CABINET AND DRIVES AND SAVE шалы нин * High-sensitivity атулар © CHI, CH2. DUAL. 


51 95 > Swaep-lime magniliar ADD. DIFF. 
LEQ aoin- IPSC eni 75» LBO- во а 12 9 (10 limes} Vertical Deflection Modes 
аы = MAGNIFIER 


z * Z-axis input (intensity е V152 Dual Traca 
DISC DRIVE ONLY with T9 fluorescent tube modulation) 15MHZ - no delay Sweep 
SHU-B01R $499.00 List $94.95 « Signal delay line 
Sale $4995 * X-Y operation LIST 635 00 


EXTERNAL DATA CABLES T е 
CARDEDGE ТО CARDEDGE CARDEDGE TO wae =| “ж LDU-MG-10A $49.95 m 
PRI-50CE-CE . . 49.95 РИЬ50СЕ-$КТ "19 Rotation SALE 595% 


PRIORITY ONE ELECTRONICS FOR MORE INFORMATION SEE 
с: 16723K Roscoe Blvd. Sepulveda, CA 91343 BYTE OR SEND $1.00 FOR 
Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax, CATALOG 
Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling. * Sele Prices are for prepaid 
MINIMUM $2.50. Excess refunded. Just in сазе... please include your phone no. Prices subject to orders pid * Quantities are 


change without notice. We will do our best to maintain prices thru Aug 1980. limited, subjact to prior sale + 


"SOCKET and CONNECTOR prices based on GOLD, nol exceeding $500 per oz. CREDIT СА! D piu AB Petre 
"Sale Prices are for prepaid orders only credit card orders will be charged appropriate Ireight FREIGHT 


PRIORITY ONE ELECTRONICS "=" 
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GBT - ECONORAM XIIIA 32K A&T ..... 
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PRIORITY ONE ELECTRONICS 


ompuPro" ton (8099000 


Fully siatic memory used throughout to promote reliable operation and 
facililale direc! memory access. (DMA) 

4 MHz with 280 - 5 MHz with 8085 

Bullered tri-state outputs and Duflered inputs. 

Ail lines bullered: address and data lines buffered to 1 low power Scholiky 
TTL toad, ali other lines buffered to iess than 1 TTL load. 

Onboard regulalion. 

DIP switch address selection and deselection (no wire jumpers). 

Low power Schottky Коро! ICs. 

§-100 boards have WRITE strobe selections switch - allows use of memory 
with or without front panel. 


MEET THE ECONORAM FAMILY........... 
all ECONORAMS from COMPUKIT include: 


AM ICS are socketed tincluding support chips) 

Unique multi-block configurations for addressing flexibility. 

Industry standard board sizes. 

High quality, double sided, plate through, solder-masked and legendeg 
circuit board. 

LOW current consumption and guaranteed specs. 


1 year limited warranty (not just 90 days). Е 
salt БА" 


Most ECONORAMs come in 3 forms; UNKIT {УКТ| - (1his means that all sockels, disc capacitors ara already saldared In place for вазу assembly), lully assembled & tested (АВТ), с: 
qualified under the Certitied System Component ESO nigh-eliability program (200 hour burn-in, guaranteed 4MHz operation over full temperature range, serial numbered, immediale 


ipphàrpmeni in evert of imime weh 1 убогой date) 


We realize that this may not look like the 8K, Econoram 1 board you've known and loved 
for so many years, however, at Godboul, good things don't come to an end - ihey just gel 
better!) Our NEW 8К Econoram ПА board retains ail the best selling features of Ihe old 
Econoram }} PLUS is now 4 MHz STANDARD - still static - with ultra low power consump- 
tion S-100 compatible. Single supply required - guaranteed maximum current under 
800mA. Typical boards draw 700 to 800mA Phantom feature is included on Ihe naw 
Econoram ПА and 1$ switch selectable Organized as two 4K independently addressable 
blocks. Includes switched WRITE protect - block and board disable. Also, has provision 
lor memory management. Shipping Weight 2 165 


Reg. 
GBT - ECONORAM ПА UKT ........ ......, $169.00 $159.00 
СВТ - ЕСОМОВАМ ПА A&T ..............- $189.00 $169.00 


NEW! 32K X 8 ECONORAM X 


Static storage for the 5-100 buss. 


Static storage for the S-100 buss. Guaranteed 4 MHz operation. Config- 
ured as two 8K and one 16K block, all independently addressable, protect- 
able & enableable. Suitable for use in phantom systems. Extra select/de- 
solect qualifiers for systems using more than 64K of memory make this board 
ihe ideal building block for large memory systems. Maybe you can't believe 
the low pricing - but you can count on the Econoram performance! Also 
available populated to 16K. Shipping Weight 2 Ibs, 


Reg. Sale 
GBT - ECONORAM X 16K UKT............. $329.00 $308.00 
GBT - ECONORAM X 16K A&T.......... ,.. $379.00 $319.00 
GBT - ECONORAM X 32K UKT............. $599.00 $558.00 
GBT - ECONORAM X 32K Ай@тТ............. $689.00 $589.00 


ECONORAM 
ХША-32 


32K BANK SELECT! S-100 compatible. 4MHz guaranteed operation 10-702] Fealures 
two 16K blocks independently addressabie on 14 boundaries. Two independent banks 
individual phantom - 256 ports DIP switch selectable .each block may be deselected 
with a single switch Perfect for use зп Alpha Micro Systems, Marinchip & others. Usas АК 
х 1 low power STATIC rams. Current consumption guaranteed 3500mA max. Shipping 
Weight 2 Ibs 


Reg. Sale 
$349.00 $329.00 
$419.00 — $369.00 
$479.00 5449.00 
$539.00 5479.00 
$649.00 $598.00 
$729.00 5649.00 


GBT - ECONORAM XIIIA 16K UKT .... ee 
GBT - ECONORAM ХИА 16K A&T ............. 
СВТ - ECONORAM ХША 24K UKT .,.......... 
GBT - ECONORAM XINA 24K ABT ............. 
GBT - ECONORAM XIIIA 32K UKT ‚....... 


a м 
G8T-SPECTAUM (Color graphics) КІТ. 339.00 
GBT-SPECTRUM (Color graphics) A&T . 399.00 
GBT-CPU-Z80 КІТ. ,.,.,.........., . 225.00 


319.00 
349,00 
210.00 


e" Reg. GBT-CPU-ZBO AAT...... 
GBT-CPU-BOBS KIT...... 
GBT-CPU-B0B5 A&T......... 

GBT-CPU-BOB5/808B KIT..... — - 


нанне нж б й 


CK022 S-100 
INTERFACER 


| Our new!) D board gives you enparalleled flexibility and operating convenience. We include such 

ваїшеѕ as. 

» 2 independently addressable serial ports (dip switch selectable addresses) 

» Real LSI hardware UARTs foi minimum CPU housekeeping 

* RS232C, current loop (20mA), & TTL signals on both ports 

® Precision, crystal-controiled Baud rates up to 19.2K Baud (individually dip switch seteclable) 

» Transmit & recelve inlerrupts on both channels, jumperable to any veclored interrupt line 

. m standard RS232 level converters with five RS232 handshaking fines per port 

æ Optically isolaled current loop with provisions fot both on-board & off-board current sources 

+ UART parameters, interrupt enables & RS232 handshaking lines are software programmable with 
power-on hardware default to customer specilied hard-wired settings for maximum flexibility 

s Port connectors mate directly (о ribbon cable & 0825 connectors in standard pinouts 

* RS232 lines will confarm to edher master or stave cantigurations 

» Board gives full leatura operation with both 2 & 4 MHz systems 

s Low power consumptian. «BV @ 450mA. «16V @ 150mA, -16V & 70mA max 

sH аи puran мап required tor board operation, although board parameters may be altered зу 
spilware 2 105 


Reg. Sale 
GBT -(МТЕНБЕАСЕН!ЫШКТ................ $199.00 $189.00 


GBT - INTERFACERIA&T................. $249.00 $219.00 


INTERFACER II 


The new interfacer 1 |/O board incorporates one channel of serial |/O with 
all the features of the INTERFACER dual А5232 serial board, plus 3 fuil 
duplex Parallel ports. The serial section includes all the features you've come 
to expect - a hardware UART, on-board crystal controlled Buad rate genera- 
tor, harcware/software programmability, R5232 handshaking lines with real 
RS232 drivers, current loop & TTL drivers, full interrupts and more!!! The 
parallel selection utilizes LSTTL octai latches for latched input & output data 
with 24mA drive current, attention, enable & strobe bits for each parallel роп 
(each with selectable polarity), interrupts for each input port, separate 25 pin 
connectors with power for each channel and а status port for interrupt mask 
and port status. All in all - an incredibly flexible and easy to use board. 

Reg. Sale 
GBT - INTERFACER I! ОКТ .,.............. $199.00 $189.00 


GBT - INTERFACER ll A&T ................ $249.00 $219.00 


Has provisions for wait states for 4MHz operations. Configured 
as four 4K blocks - each independently addressable and disable- 
able. Power-on jump. Does NOT include 2708s. Includes ali sup- 
port chips, sockets, regulators, heat sinks, etc. Sold in UNKIT form 
only. Shipping Weight 2 Ibs. 


GBT - ECONOROM 2708 UKT...... 


Нер. 
TM ЕПП 


хоро 5 в b? в ч 


ae 
GBT-CPU-B085/B08B8B А&Т............ 
GBT-BOX-DESK (9-100 Mainframe). . . . 2898.00 
GBT-BOX-RACK (S-100 Mainframe). . . 329.00 


ECONORAM XIV 


16K x 8 for 5-100. Addressable on any 4K boundary. Direct addressing on up to 24 address lines. Fully meets IEEE S-100 buss. specs. Low power, hi speed 
static memory Operates up to 5MHz with newest B085/8085/808B CPUs. Can be used with 8080, 280. 8085, 8086, 8088, 78000, etc. 


Reg. Sale 
GBT - ECONORAM ХІУ UKT...... 21... $299.00 $279.00 


PRIORITY ONE ELECTRQNICS 


Sale 


Reg. 
GBT - ECONORAM XIV A&T .....,...... $349.00 $298.00 


HOWLVD 39Vd ZS HOJ 0015 GNIS 


S-100 VOICE 


The ARTICULATOR board allows 
you to record, store, and 
playback any vocabulary on your 
S-100 computer. Input speech is 
digitized by the ARTICULATOR 
and sent to the computer via an 
on-board port for storage at 1K 
to 2K bytes/sec. This data Is then 
sent back from the computer to 
the ARTICULATOR for very high 
quallty playback. On-board VOX 
switching minimizes memory 
storage requirements. 


PRICE — $319 A&T 
AVAILABLE NOW 


Quintrex, Inc., 9185 Bond 
Shawnee Mission, Ks. 66215 
{913} 888-3353 


Circle 230 on Inquiry card. 


OHIO 
SCIENTIFIC 
SYSTEMS 


CALL FREE FOR OUR PRICES 
(800) 558-0870 


or 
WRITE FOR CATALOG 


FARAGHER & 
ASSOCIATES 


7635 BLUEMOUND 
MILWAUKEE, WI 53213 
(414) 258-2588 
In Wisconsin 


Circle 232 on inquiry card. 


hf 

Ø Dysan 
CORPORATION 

Solve your disc problems, tuy 100% eurface 

tasted Dysan diskettes. АЙ orders shipped 


from stock, within 24 houra Call toll FREE 
800) 235-4137 for prices und information. 


100 Foothill Blvd. 


San Luis Obispo. CA 
93401. (In Cal. call 


(805) 543-1037.) 


Circle 235 an Inquiry card. 


Dial: 402-987-3771 


AAAS \, 


<< Фа) 
AHOT LINE 


YOU NEED CRISP, HIGH CONTRAST gem 
BLACK-WHITE and VIVID COLOR 


n GAPABILITIES FROM YOUR vIDEO 
MONITOR IF Y OU WANT REALLY 
SUPER-LOOKING IMAGES FROM 


ы 0 


тим, ‚ Adio 
wbcarrier kits and parts, FREE 
CATALOG UPON REQUEST. 
Dealers welcomed. Wall established 
program with over 406 dealers, 


[C VIIA 


veo OT 
$ 


ATV Research 1>-5 BROADWAY DAKOTA CITY, NE. 68731 


For programmers learning or desir- 
ing to learn PASCAL for the APPLE 
computer. 


LEARN BY 
EXAMPLE 


Three practical-useful PASCAL pro- 

grams (Text & Code) are now 

available on minidisk for onl 

$55.00. Filecreate, fileupdate, an 

filesearch will help you produce in 

jyst a very short time. Order today 
om: 


Personal Programs By Victor 
P.O. Box 60034 
Sunnyvale, CA 94086 


(CA. Residents add $3.57 Tax) 
CUSTOM PROGRAMS UPON 
REQUEST 


Circle 233 on inquiry card. 


(Installation 
Computers 


Sales 


(616) 698-8700 
CROMEMCO Dealer 


© 
Ф 
е 
Re 
c 
@ 
б 
e 
= 


MINIMIZE DOWN TIME 
BY 
CALLING 


x 
a 
3 
0 
Га 

о 

Z 

< 

Л 

a 

w 

“з 


-* PERSCI DISK REPAIR x 


4180 44th Street S.E. 
Grand Rapids, М] 49508 


Circle 236 on inquiry card. 


{| 
3 | 
2 
: 


SURPLUS ELECTRONICS 


H 
IBM SELECTRIC | 
BASED 1/0 TERMINAL 
WITH ASCII CONVERSION 
INSTALLED $645.00 


* Tape Orives * Cable 
е Cassette Drives  * Wire 
* Power Supplias 12V15A, 12V25A, 
БУЗБА Others, * Oisplays 
= Саінпеѕ * XFMAS * Heat 
Sinks © Printess * Components 
Many other ems 
REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT, INC. 
130 Northeastern Bivd. 
Nashua, NH 03062 
Phone orders acceptad using 
VISA or MC 
Call Toll Free 1-800-258-1036 


Circle 231 on inquiry card. 


Acoustic Coupler Sale 


‚ ] Yr Warranty 
(RTN to Ессіогу) 
* Latest Technology 
7 (Phase Lock Loop) | 

* Up to 300 Baud 
* ЕА and/or 20 MIL 
Technology Design 300 

$145eq* 


*Texos Residanis Add 5% Sales Тох 


Please Rush. Oy —. 10300 Coupler ^ 
To: 


O Check Enclosed zip code 

Moster Charge No 

Viso No. 

Exp. Dote 

Signolure 

Mail to: 
ТВ! 11332 Mothis Ava. ‘Suita 109 
Dallas, Texas 75229 /214-247-1053 


Circle 234 on Inquiry card. 


With This Ad 


HAZELTINE 1420 .......... $780 
CENTRUNICS 779 WITRACTOR $969 
NEC SPINWRITER ........ $2250 


Get the Catalog ...... 


& 
Qur Low Pricas 


DATA PRODUCTS 
MAINTENANCE CORP. 


{213} 573-5991 
1714) 884.4180 


9460 Telstar Avenue 
E! Monte, CA 91731 


Circle 237 on inquiry card. 


ID) Et! 72V 1$ READY 


Z—80 CPU 


Two serial ports, three par- 
alle] ports. 2/4 MHz, on 
board Prom Monitor Phan- 
toms, (Less cable and Mon- 
itor). А & T$325.00 


FLOPPYS 


8" Shugart. . . . .$550.00 

8" Siemans. ... .$525.00 

5" Slemans, ... .$350.00 
(Double Sided) 

8" CDC.......$675.00 

B" Remex .... .$645.00 


FLOPPY DISKS 


DYSAN Quality 


ау 


ап 


B” SSSD ...................96.25 
B" 5500 ..................%5.50 
8'" 0500 .................$7.60 
5" SSDD .......2«.. 99.10 
(Boxes of 10 only) 


DOUBLE/SINGLE 
DISK CONTROLLER 


Two stage phase lock loop 
circuitry for greatest relia- 
bility, data transfer at maxi- 
mum rate. Transparent den- 
sity selection. 8” or 5" op- 
eration 2 or 4 MHZ (Some 
restrictions on ОМА), 
DMA — $425,00 
STD. — $385.00 


TELEVIDEO 912 


-— 


80 x 24—Lower case des- 
cenders. Teletype or type- 
writer keyboard 110/220 
VAC. 50 to 19.2K Baud 
Hex entry pad. Similar to 
SOROC but better looking 
with NO FAN NOISE 


Designed for MP/M® saft- 
ware of Digital Research. 6 
users serial port, three 8 bit 
parallel ports for hard disk. 
Timer and vectored іп- 
terrupt. 

®TM Digital Research 


16K, 32K 
STATIC RAM 


Worlds most reliable mem- 
ory, responds to extended 
address lines Al6, А17, 
coo) running, fast. 

16K-$395.00 32K-$650.00 


TELEVIDEO 920 


Simitar to TV 912 but has 
programmable functions 
keys across top. Excellent 
for WOROSTAR Text Edl- 
ting. 


80 x 24 VIDEO 


Keyboard input, 2—80 Pro- 
cessor, on board RAM 
makes this a non-memory 
mapped substiiute for a 
terminal when mated with 
a keyboard. 

$430.00 


32K, 48K, 64K 
DYNAMIC RAM 


Basic dynamic board tested 
to run at 4MHZ with our 
2-80 board. 4116 chips at 
200 nanosecond speed in- 
sures most reliable data sto- 
rage. Double nam and 
DM A compatible 

32K-$580.00 48K- $640.00 

64K -$750.00 


WINCHESTER/SHUGART 
SA 1000 


5 megs now expandable to 
10, works alongside floppy 
disk drive for expanded 
storage. Use with controller 
below. 

$1950.00 


WINCHESTER/FLOPPY 
INTERFACE 


Allaws mixing of Shugart 
Winchester апа floppy 
drives on same cable when 
used with DP-DSK. Sup- 
plied wit software Bios 
for MP;M** and 2.0 

®ТМ Digital Research 


Call For 
DEALER 
In Your Área 


32K, 48K, 64K 
ERROR DETECTING 
Cromenco/ Alfa Micro 


State of the art develop- 
ment. Parity generation and 
error detection. Compatible 
with 16 bit CPU designs. 
16K bank, select under soft- 
ware control, 4MH2Z 2-80, 
8086, Cromenco, Alpha Mi- 
cro compatible. 

32K-$650.00 48K$725. 00 

64K -$850.00 
WINCHESTER/CENTURY 
DATA SYSTEM 


{Hunter Shown) 


20 megs expandable ta 
40—Marksman series, plugs 
into our CPU parallel part 
or MP/M board drive, cabi- 
net, power supply, 2.0 Bios. 

$4850.00 


SOFTWARE/ 
CABLES/PROMS 


CP/M 2.2. . в 
MP/M..... 
2708 Monitor 
2716 Monitor 
Disk 50 Pin , 
RS.232.... 
CPU to Back. 
Disk ос... 
Disk AC ... 
Winchester. . 


-$150.00 
-$350.00 
25.00 
40.00 
22.00 
15.00 
32.00 
4.50 
2.50 
28.00 


S-100 MODULE 


e 3DÀ of --8V 
бА of --16V 


+ Disc Power Supply 
бА of +24V 
БА of --5V 
1A of -5V 


s 220V or 110V AC 
50 or 60 Cycle Operation 


e Connectors Supplied 
For Up To 4 Drives 


e OPTIONAL Fans Mount 
Neatly On 1 Side For 
Forced Air Cooling 


ч 
с В 
ij . 
һм BE 
ы 
he 
i 
> 
H 
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e INCLUDES 
S-100 
MODULE 
SHOWN AT 
RIGHT. 


$849.00 


DEARG 
PRODUCTS ES X» v 


TELEX: 681-367 DELTMAR НТВН. 


e Detachable Drive 
Platform 

e 12-5101 Motherboard, 
Fully Terminated 


LESS DRIVES 


• Twin Verticle Drive 
Mounting, Fits Shugart, 
Siemans, Etc. 

* Key-Lock Switch 

e Detachable 
Power/Mother Module 


$249.00 


INTRODUCTORY SPECIAL 


West: 


DELTA PRODUCTS 


15392 Assembly Lane, Unit A 
Huntington Beach, CA 92649 
TELEPHONE: (714) 898-1492 


Circle 238 on inquiry card. 


| East: 


DELTA PRODUCTS 

11 Edison Drive 

New Lennox, IL 60451 
TELEPHONE: (815) 485-9072 


278 


Circle 240 on inquiry card. 


6502 
6502A 
6520 PIA 
6522 VIA 
6532 
2114-1450 
2114-1300 
2716 ЕРЯОМ 


745 10 e 695 50 @ 655 100 @ 
840 10 9 795 50 @ 735 100 9 

515 10€ 490 506 445 1008 

715 100 695 50] 645 1009 
790 10 @ 740 50 © 700 100 9 
475 209 445 100 @ 
5.95 20 @ 545 100 @ 5. 
21.00 5 @ 1900 10 @ 17.00 
4116-200 ns RAM 7.00 8 ® 6.25 
6550 RAM (PET 8K) 1270 
21102 90 
5-100 Wire Wrap 285 10 @ 2.65 
5-100 Solder Tail 235 10@ 215 


CASSETTES—AGFA PE-611 PREMIUM 
High autpul, low noise, 5 screw housing, labels. 

C-10 10/5.65 50/25.00 100/48.00 

C-20 10/6.45 50/29.50 100/57.00 

6-30 10/7.30 50/34.00 100/66.00 

All other lengths available. Write for price list. 


DISKS 


(write for quantity prices) 


SCOTCH 8" Disks 

SCOTCH 5.25" Disks 
Verbatim 5.25" Disks 10/ 24.50 
Diskette Storage Pages 10/ 3.95 
Disk Library Cases 9" ~ 2.15 
BASF 5.25" Disks 10/ 28.00 
BASF 8” Disks 10/ 29.00 


ATARI—INTRODUCTORY SPECIAL 


Atari 400, Atari 800, all Atari Modules 20% OFF 


115 E. Stump Road 
Montgomeryville, PA 18936 


10/$31.00 
10/ 31.50 


= 


=. CALIFORNIA COMPUTER SYSTEMS 
18K RAM BOARD. Fully bulferad addressable in 4K 
blocks. IEEE standard for bank addressing 2114's. 
PCBD ........$27.905 Kit 450 NSEC ....$249.95 
PT-1 PROTO BOARD. Over 2,600 holes 4" regula- 
lors, All 5-100 buss functions labeled, gold fingers. 
PCBD $26.85 


РТ.2 PROTO BOARD. Similar to PT-1 except set- 
up to handle solder tail sockets. PCBO ... $26.95 


CCS MAIN FRAME. Kit (S-100) .................... $339.95 
APPLE EXTENDER. Kit ees . $22.95 


APPLE E INSTRUMENTATION INTERFACE 
KIT 7490. $275.00 


чеки aw EPG Cee а ерт т + ъф еза фев A4 p $e pa ERAS dean 


ны ненуе iium INTERFACE 
РОА, (OE ваа ~- ..989.95 


ELLE SYNCHRONOUS SERIAL INTERFACE 
12A. Kit $89.95 


reeves төз 


ALL OTHER CCS PRODUCTS AVAILABLE 


= 


РВ-1 2708 & 2716 Programming Board with pro- 
visions lor 4K or ӨК EPROM, No external supplies 
required. Textool sockets. Kit $129.95 


CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on/rest Vector Jump Parallel 
pori with status. Kit ..$129.95 PCBD . ...$27.95 
VB-3 B0x55 VIDEO BOARD. Graphics included. 
2 МНР .. . $294.95 4 MHZ ........ ... $329.95 
10-4 Two serial МО ports with full handshaking 
20/60 ma current loop: Two parallel nid dir — 

Kit $130.00 PCBO ...... 5. $27.95 


VB-1B 64 x 16 video board, upper — case Greek 
composite and parallel video with software, S-100. 
Kil _.. ..... .$12500 PCBD ....... $27.95 


CB-2 280 CPU BOARD. Kit 
AIO APPLE SERIAL/PARALLEL ..... 


ALL OTHER SSM PRODUCTS AVAILABLE 


BYTE August 1980 


215-699-5826 


Commodore CAM- 
PET SPECIALS 


-Up to $235 free 
г merchandise 
& with purchase of one of 
a following CBM-PET 
items: 


8032 32K-80 column CRT 

8016 16K-80 column CRT 

8050 Dual Disk Drive-950,000 bytes 
СВМ Modem-IEEE {ме асе 

CBM Voice Synthesizer 

8N full size graphics keyboard 

16N full size graphics keyboard 

32N full size graphics keyboard 

16B full size business keyboard 

328 (ull size business Keyboard 
2040 Dual Disk Orive-343,000 bytes 
2022 Тгасіог Feed Printer 

2023 Pressure Feed Printer 

C2N External Cassette Deck 95 12 
Used 8K PETs (limited quantities) 495 


**** EDUCATIONAL DISCOUNTS **** 
Buy 2 computers, get 1 FREE 


CBM Full Size Graphics Keyboard $ 74 
CBM Word Pro |-10г 8K PET 25 
CBM WordPro 11-16 or 32K, 2040, Printer 88 
CBM WordPro IIl-32K, 2040, Printer 178 


VISICALC for PET (C8M/Personal Software) $128 
CBM Assembler/Editor (disk) Bg 
CSM General Ledger, A/P, АЛЯ NEW! 270 

$ 4490 


Programmers Toolkit-PET ROM Utilities 

PET Spacemaker Switch 2290 
Dust Gover lor PET 790 
IEEE-Paraliel Printer Interface for PET 79.00 
IEEE-RS232 Printer Interface for PET 149.00 


A B Computers 


= 


FREE 
$1795 235 


1495 205 
1695 220 
395 50 
395 50 
795 100 
995 135 
1295 170 
995 135 
1295 170 
1295 170 
795 100 
695 90 


[WINE ine. WAMECO INC. 


FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5" & 8" drivas up Io B drives, 
on board PROM with power boot up, will aperate 
with CPM™ {net included). PCBD .....$42.95 
FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
pr instruction single step. PCBD 

МЕМ-1А ВК x8 luily bulfered, S-100, uses 2102 
type rama. POBO eee menn $25.95 
QM-12 MOTHER BOARD, 13 stol, terminated, S-100 
board only 

CPU-1 ВОЗОА Processor board S-100 wilh 6 level 
veclor interrupt. PCBD ............ eer ‚ $27.95 
RTC-1 Realtime clock board. Two independent In- 
terrupts. Sofiware programmable. PCBO. $24.95 
EPM-1 1702A 4K Eprom card. PCBO $25.95 
EPM-2 2708/2715 16K /32K EPROM CARD. 

PEBD нены .... $25.95 
QM-9 MOTHER BOARD. Shori Version of ОМ-12. 
9 Siots. PCBD M—— —— 3 
MEM-2 16K x B Fully Bullered 2114 Board. 

POM нс зган "Wis ^ ..$27.95 
PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD 

IOB-1 SERIAL AND PARALLEL INTERFACE. 

2 parallel, one serial and cassette. 

PCBD ........ 
2708 

2716 


V MAR mash eben Ит ЖИ mm 


. $27.95 


. $5.99 
$6.99 


Б ROV VOR 4-8 Sl ER 


25 8.49 21141 450 NSEC. 
$35.95 21141 200 NSEC 


(415) 726-7593 
Р.О. Box 955 « El Granada, СА 94018 
Please send for IC, Xistor and Computer parts list 


Centronics 737 Proportional Spacing Printer 
NEC Spinwriter-parallel 


SYM-1 $209 with 4K RAM 

SYM BAS-1 BASIC in ROM 

SYM RAE-1/2 Assembler in ROM 

MDT 1000 Synertek Development System 

KTM-2/80 Synertek Video Board 

KIM-1 (add $34 for power supply) 

Seawell Motherboard-4K RAM 

Seawell 16K Static RAM-KIM, SYM, AIM 

5-100 Static RAM kit SALE 

Leedex Video 100 12” Monitor 

Zenith 219 Terminal (lactory asm.) 770 

KL-4M Four Voice Music Board for PET 

Visible Music Monitor (4 Voice) for PET 

SPECIAL—KL-4M with Visible Music Monitor 

MICROTHELLO for PET by Michael Riley $9.95 
Machine language version—you can't win at Level 5. 


PAPER МАТЕ 60 Command PET Word Processor $29.95 
Full-featured version by Michael Riley 


$34.90 
29.90 
59.90 


Products 15% OFF 


All Book and Software Prices are Discounted 
PET Personal Computer Guide (Osborne} $12.75 
PET and the IEEE-488 Bus (Osborne) 12.75 
6502 Assembly Language (Osborne) 9.45 
Programming the 6502 (Zaks) 10.45 
6502 Applications Book (Zaks) 10.45 
Programming а Microcomputer. 6502 7.75 
6502 Software Bookbook (Scelbi) 9.45 


WRITE FOR CATALOG 
Add $1 per order for shipping. We pay balance 
of UPS surface charges on all prepaid orders. 


AUG. SPECIAL SALE 
ON PREPAID ORDERS 


(Charge cards not included on this offar} 


WAMECO BARE PCBD SALE. 10% OFF THE 
PRICE OF WAMECO PCBD WHEN 5 OR 
MORE ARE PURCHASED. 


MIKOS PARTS ASSORTMENT 

WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with MIKOS 27 16K ram 

with 12114 450 NSEC ............. .$249.95 
MEM-2 wilh MIKOS 713 16K ram 

with L2114 250 NSEC ........_..................... .$279.95 
CPU-1 with MIKOS *2 8080А CPU ............$ 94.95 
QM-12 with MIKOS 24 13 slot mother 


RTC-1 with MIKOS 25 real time clock........$ 59. 95 
EMP-1 with MIKOS 710 4K 1702 less 
ЕКИ... альгаган — ER: $ 49.95 
EPM-2 with MIKOS 241 16-32K EPROMS 

less EPROMS ................... di 
QM-9 with MIKOS £12 9 aliit pu c 
board .. ———PÓÁ— 
FPB-1 with MIKOS 214 all pus 

for front panel ......... ..........-.... 


5 59.95 
^. 49 89.95 


$144.95 


cuu ee e thier m e e eae n 


MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTEO. ALL SOCK- 
ETS INCLUDED. 


LARGE SELECTION OF LS TTL AVAILABLE 


VISA or MASTERCHARGE. Send жерыи number, interkank пот. 
ber, expiration date and sign your order. Approw. posispe will 
be added. Check or money order will be seni post paid in 14.5, 
it you ore not a regular customer, please use charge, cashier's 
check or posta! money order. Otherwise there wil) be a two- 
week delay for chechs 10 clear, СМИ. reskienis add 6% tax. 
Money back 30-day guarantee. We cannot accept returned IC's 
thal hava been soldered to. Prices subject to change without 
notice. $10 minimum order. $1.50 service cherge on orders 
tass than $10.00. 


Circle 241 on inquiry card. 


WE WILL NOT BE UNDERSOLD 


16K MEMORY UPGRADE KITS 


for TAS-80", Apple Il, Sorcerer (specify) 


PRINTERS NEC Spinwriter 


Letter Quality High Speed Printer 

Includes TRS-80* interface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolution plotting, graphing, propor- 


$54 


tional spacing $2689 
With Tractor Feed $2889 
DIABLO 1650 R.O. $2890 KSR $3285 
779 CENTRONICS TRACTOR FEED PRINTER $969 
Same as Radio Shack line printer | 
737 CENTRONICS FRICTION & PIN FEED PRINTER $839 
9 x 7 matrix 
730 CENTRONICS FRICTION & PIN FEED PRINTER $639 
7 x 7 matrix Same as Radio Shack line printer і! 
P1 CENTRONICS PRINTER $259 
Same as Hadio Shack quick printer 
PAPER TIGER (IP440) $939 
Includes 2K buffer and graphics option 
Tl-610 Faster than Radio Shack line printer ! 
Parallel and serial w/TRS-80* interface software $1575 
with upper and lower case and paper tray $1665 
OKIDATA Microline 80 Friction and pin feed $559 
Tractor Feed, friction, and pin feed $679 
EATON LAC 7000 + 64 columns, plain paper $349 
ANADEX DP-9500 $1369 
CAT MODEM Originate and answer same as $148 
Radio Shack Telephone Interface 11 
LEEDEX MONITOR Video 100 $129 


аге 
wdanual 


Manual 
Alone 


SOFTWARE FOR THE TRS-80* 


CCFINVESTMENT PORTFOLIO MANAGER: This 5 


5 & M SYSTEMS 

INSEQ-B0'": Indexed Sequential Access Malhod 
(ISAM) for {he TRS-80 Modal | A must fot anyone wnl- 
ing business y lan Eimunale wasted disk space 
fram direc! processing. Split second access to 
any record Access dala records instantly wa alpha! 
numenc "key" eg Parl NR, zip or sequentially in 
ascending key sequence —! records in ату 
order. Access up to Ihree Шея pe ram — Files 
may be spread over mulliple == E Mach па language 


a sb 


FULLY INTERACTIVE ACCOUNTING PACKAGE: 
ISAM (INSEQ-80) based Includes Сапега! | акен, 
Accounts Payable, Accounts Receivable and Pa ll 
System runs “stand alone” or "coordinated G/L" 
users option. Based on Osborne accounting № 


Requires 32K, ТА5-80. 2 or 3 drives. М/А СА 
General Ledger 5907510 
the valye in апу field; and print records and labels in 


Accounts Recelvabia 5001510 
any desired sequence or from just a рагі of a Ма Accounts Payable 300/310 
Requires 32K TAS-80 and one drive $74.951$10 P. 1 SOW 510 


CSA-MAILIST SYSTEM: Creates, v and effi: 
cantly ulilllzes a name, address and telephone 
number tile. 400 individual name/address entries can 
ba maintained on a single density тіле: floppy, and are 
manip«lated direcily by record number (direc! access 
hio method), Sorta can be performed, name + address 
combinalions can be coded Listing-directones and 
Igbo!s can be prinled, A conversion facility is provided 
to comert moat sequential name, address file formats 
into direct Requires 32K TRS-80 and one drive. 
$49.95/%10 


има! investors have been waiting for! This powerful 
program was developed Dy secunty analysis working 
with softwara designers I comes on ona cassalte — 
1&& LEVEL 1 BASIC on one side, 32K DISK BASIC on 
the other Store and report data; Renew your portfolio, 
Produce detailed status, value, gan, a "a n 
analysis; Compare aliemalives и 


INTELLIGENT TERMINAL SYSTEM mae BY 
LANCE MIKLUS: Enables а TRS-80° to act as a dial- 
up terminal on any standard time sharing network. 
Proves а TRS-80" with contro! key. ESC Key. 
Ropes! Key, Rub Qut Key, Break Key, full upper and 
lower case support, selectable printer output and 
program selectable transmission rates $138/310 


CCA-DATA, MANAGEMENT SYSTEM: Automate 

information processing tasks. You can create a rh e ot 
customer iniprnalion; quickly and вазу add, delete 
ог update records, search a file; keep a file in order ot 


processing from r basic 
to orei арӣ les lo INSEG. 


INVENTORY Requires 32K. TRS-BO, 1 drive $125/910 
INSORT-80: Cailabla form BASIC via USA. Sorte "Ran- 
dom" Disk Files. "Disk" to "Disk" sorl times — 350 
records in 35 secs, 1000 Me in & к 3500 
records in 12 minutes. Machina Janguage processing. 
Up to 35 sorl keys —— uly to 
build BASIC program. Runa undet N 

ҮТҮ" 


ACCESSORIES 

HEAD CLEANING DISKETTE: Cleans dive Авай; 
Порру disks. Only 1 — diskette. Kil сопла 

centering post, pressure lool, lough РИ myar rain- 

taino 7 rings. installation tools end rings for 25 


$1 
Re-orders of rings only: $ 7.85 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


аугоі 
Osborne books: Req'd as additional бонии | 


FLOPPY SAVER: Protection for center holes ol 5%” | 


| Zenith, Altos, Radio Shack, Apple 


CCI-TELNET VERSION & A communication Package 


DISK DRIVES $314 


More capacity than Radio Shack 35 Track (80 K 
Bytes) drives. Fully assembled and tested. 
Ready to plug.in and run the moment you 
receive it. Can be intermixed with each other 
and Radio Shack drive on same cable. TRS-80° 
compatible silver enclosure. 

90 DAY WARRANT Y. ONE YEAR ON POWER SUPPLY. 


FOR TRS-80* 
CCI-100 5%", 40 Track (102K Bytes) for Model | $314 
CCI-200 514", 77 Track (197K Bytes) for Model | $549 
CCI-800 8" Drive for Model II (2% Meg Bytes) $795 
For Zenith 269 
CCI-189 5%", 40 Track (102K Bytes) add-on drive $394 
2-87 Dual 5“ add-on drive system $995 
DISKETTES — Box of 10 (5'4") - with plastic library case $24.95 
8" double density for Model Il (box of 10) $36.49 
COMPLETE SYSTEMS 
TRS-80* LEVEL Il-16K with keypad $719 
TAS-80* Expansion Interface $269 
ZENITH 289, 48K all-in-one computer $2595 
ZENITH 219 $740 
TELEVIDEO 9128 $745 9208 $769 
ATARI! 400 $489 ATARI 800 $799 TI 99/4 $894 
MATTEL INTELLIVISION $249 
NORTH STAR Horizon 1 32K, Double Density $2129 
DISK OPERATING SYSTEMS 
PATCHPAK #4 by Percom Data $ 8.95 


CP/M for Моде! |, Zenith $145 ©  forModelll, Altos $169.00 
NEWDOS Plus — with over 200 modifications 35track $ 89.00 
and corrections to TRS-DOS 40 ог70 Track $ 99.00 


CP/M BASED SOFTWARE for 


Solara 
wit presi 


Manual 
Alone 


MICROSOFT 

BASIC-M*. Chsk Extended BASIC ANS! compatible 
with long varigbla names, WHILE/WEND, chaining, 
variable length file records. $3251 


MICROPRO-WORD-STAR: Meny driven visual word 
yere 1 system for use wiih standard |ептита!5. 
ext formatting erred on screen Facilities lor X 
paginate. pape number. justify, center and undersc 


BASIC COMPILER: Language Me eim аи BASIC- ser can print one document while м чета y 

80 and 3. Ю limes faster execution. tandad editing а second. Edit facilities include global saat 

Microsott mkocalable binary output. okies MACHO. and replace. Write to other text files. block 
or COBOL-80 code move, eic. Requires CAT terminal with addresaabia 


80 Also linkable ta FOHTHAN 
modules 92501325 


FORTRAN: BO: ANS! 66 jexcept for COMPLEX) pius 
many extensions. includes ralocalable object ae 
lier, linking loader library with тэр Ан 

v MACRO-BO [sae me 1925 


Si 7 d COBAL pius 

==: р Level Z Full Sa. relative and — 

Им suppor! with variable file names. STRING, U 

d. COMPUTE, VARYINGIUNTIL, EXTEND 
L. COPY, SEARCH, 


3-dimensional «lp Posse. 
ape and abbreviated Крл. nesied | 
fui interactive screen-handiing extensions. eet 
compalible assembler, nd , and relocatable 
library manager as described under чалы, 


£80 SOFTCARO FOR APPLE: Your kay (o fuiure soft. 
ware expansion. Се! the best o! both worlds, TE 8 
5502 and CP/M 2.80. Plug in the card and gei a 280 


Supporis № language card and all А a 
als, туш re res manuals. =. Peripher. 


== positioning $309 (340 


BDS = а. a most features ОЁ lan- 
pu c ee ig rimi менее 
uncon ree беч and фе kage сог!гйп5: 
compiler, linker, library manager; sample source files 
include gemes, а terminal emulator wilh disk HO plus 
= source tor many standard library functions; BDS C 


sers Guide ~ The C Programming Language 
Dennis Ritchie and Впал Kernigham, figulus al leas! 
24K of RAM 91251320 


CONFIGURABLE BUSINESS SYSTEM BY DMA: CBS 


vendor tiles. Transaction Нез can then be 
ivi as purchases and 
easy-to-use dala ==. program is 

enter information about customers, vendora, 
ms sales and purchases. Alter dala entry is com- 
plete, an update program can process tha transactions 


which enables microcomputer users to communicale 
both wilh Maintrames and other microcom- 
puters. Extensive commands make И useful іп many — against the = 4 master files, updating account 
applications where ean oe between com balances and inventory quantities. The system lealures 

егэ la necessary Powertui terminal mode enabling а screen menu generator and a comprehensrve repori 
use lo save all dala [rom a session on disk. Com generator which can be used кара" invoices, pur- 
ріеіау CAM compalible. Multiple communication chase orders, re-order reports, mailing labais or lher 
pr ted. Able to transfer files in both — special reports specific to the application. Good docu- 
ge = houl d. where the other погине erm and E ossi 48K me inventory "m n 
doas N- р Requires Does not requite 
SCHEEN help. Source cede provided. $149/$15 TW 


any support language $208 


send for FREE Catalogue 


The CPU SHOP 


TO ORDER CALL TOLL FREE 1-800-343-6522 
Massachusetts residents call (617) 242-3361 
For detailed technical information, call 617/242-3361 
Hours: 10AM-6PM (EST) M-F (Sat. till 5) 
*TRS-80 is a Tandy Corporation Trademark 


VISA" 


5 Dexter Row, Dept. В8М 
Charlestown, Massachusetts 02129 


Massachusetts residents add 
5% sales tax 


Quantities on some items are limited 


master charge | 
ча ai 
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“State of the art” THE leading edge of 
the DG- 80 780 CPU! «us 


T cro 
. geo with Heath" НӘ hardware and software 
e 280 CPU — Enhanced instruction set 
e Provisions for up to BK ROM/EPROM and/or 4K RAM 
e Jump-On-Reset to any 1K boundary 
e Operational up to 4 MHz (2.048 MHz standard) 
e DIP switch selectable wait states for any or all 8K blocks of memory 
e All Z80 interrupt response modes available 
а ee ee Acknowledge and Dynamic Memory Refresh signals avail- 
able on bus 


08-90/a8H 3H 


e Frequently selected options by DIP switch or solderless jumper 
| кы |: EIL e Machined contact gold sockets for ROM/EPROM, RAM 
tV = | ——— e [nciudes many advanced features for future expansion 


e Assembled, tested and guaranteed 
DG-80 CPU $249 MANUAL ONLY $25 e Extensive operations manual and Z80 PROGRAMMING MANUAL 


Tha 06-80 280 CPU is the "State of the art” CPU for the Heath® H8. The power of 
16K CHIP SETS (8-4116 Type Dynamic RAMS) for a 280, coupled with the flexibility designed into every DG-80, lets your imagina- 


06-320, Apple®, TRS-80*, H88/69*, and Pet® tian set the limits in possible applications with this board. 


The 065-80 280 CPU maintains compatibility of your current system hardware 

and scitware but provides features and flexibility for future expansion. Some of | 

Ihe advanced features include on-board RAM, ROM, and EPROM capability, 
HALF POPULATED 16K/DG-320 : jump-on-resat to any 1K boundary, and operational speeds up to 4 MHz. The 
Documentation only (06-320) 06-80 affords the user a superior alternative to the 8080A. 


Write or сай far complete product information. 
Heath, HB, TRS-80. Apple, Mostek & Pet are Registered Trademarks. 


listed avadable from D-G Electronic Develop- 


| ——— —— c “Н шз “= Е СЕНЕ > — 7 0 ^ A —-A——! L esr о Е — a es a 
Ordering [nformation: Products 
LJ ELECTRONIC ments Co., P.0.Box 1124, 1827 South Armstrong, Denison, Tx. 75020. 


umi. =. Order, VISA or Master Charge accepted. Phone eng 
(charge only) сай (214) 465-7805. No COD's. Freight prepaid. Allow 
DEVELOPMENTS СО. sir personai checks to clear. Tea residents add 5%. mds 


orders add 30% 


TRS-80’s 


DISCOUNTS of 10% ; 15% апа More 
available. 


WE PAY Domestic U.P.S. shipping and 
insurance on minimum orders. 


NO TAXES are collected on out-of-state 
shipments. 


TOLL FREE Order Number 800/531-7466. 


OPEN 8:00 a.m. to 6:00 p.m., Central 
Time, Monday through Friday; 
9:00 a.m. to 6:00 p.m., Saturday. 


Pan American Electronics 
Incorporated 
a Radio Shaek 


1117 CONWAY MISSION, TEXAS 78572 


Реб TOLL FREE ORDER NUMBER 800/531-7466 
ФӘ texas and PRINCIPAL TELEPHONE NUMBER 512/581-2765 Ra 


NOILNIOS 3H1 
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Here’s what you get: 


mini-floppy system for just $797! 


Ohio Scientific Superboard Il 


The first complete computer system on a board! Includes 
keyboard, video interface and audio cassette interface. BK 


BASIC-in-HOM, 4K RAM. 


Requires power supply of +5V @ d amps 


“Wa heartily recommend Superboard 11 for the 
beginner who wants to get into microcomputers 
with a minimum cost. A real computer with full 


expandability.” 


—POPULAR ELECTRONICS, MARCH, 1979 


“The Su 


rboard (1 is an excellent choice for the 


personal computer enthusiast on a budget.” 


р —BYTE, MAY, 1979 


Buy OHIO SCIENTIFIC's 610 Expander Board and 
де: $99 off гед. $299 price ої mini-floppy disk drive 


including connector cable). ONLY $200 
610 Expander Board 


For use with Superboard Il and Challenger 1P. 8K static RAM 
expandable to 24K or 32K system total. Accepts up to two 


mini-floppy disk drives. 


Requires + 5V @4.Samps........ 


Mini-Floppy Disk Drive 


*%* э т 4 9 4$ 9 * 9 €* 9 * €$ 9 юж у * вт = 


A RET... Includes Ohio Scientific's PIGO DOS software and connector 
E Grog. cable. Compatible with 610 Expander Board. 
SACAR E Requires +12V @ 1.5 amps and +5V @ O.7 amps. 


AKP 4K RAM chip set 5 
PS003 Mini-floppy power supply 

each $ 
рб005 5\ 4.5 amp open frame 
power supply 
SAMS manual C1P/Superboerd H 
SAMS manual CAP 
08-650 V3.2 Disk Operating System 
with 9-digit extended BASIC, rendom 
access from sequential files з аз 
C4P computer ВК НАМ expandable 
to 39K НАМ $7 
САР MF computer Mini-floppy. 
24K RAM 
СЭР computer BK RAM expandable 
to 32K and dual B-inch floppies 
C8P DF computer 32K RAM 
expandable to 48K, dual Snch 


Nop pes 


g and cable. 
$ 1 


Freight Policies 

All orders of $100 or more are shipped 
freight prepaid. Orders of less than $100 
please edd $4.00 to cover shipping costs. 
Ohio Residents add 5.5% Sales Tax. 


$1785 
$ 950 


$2895 Guaranteed Shipment Cleveland 
Consumer Computers & Components 
guarantees shipment of computer systema 
within 48 hours upon receipt of your order. 
Our failure to sip within 48 hours 


NEW! SAMS manual for the 
$4 entities you to 935 of software, FREE. 


Challenger Ili Series 


COMPUTERS & COMPONENTS 


Р.О. Box 46627 | 
Cleveland, Ohio 44146 


E CLEVELAND CONSUMER 


Circle 245 on inquiry card. 


SALE! $200 


You can still take advantage of our summer sale. Purchase the 610 
Expander Board for the regular price and get $99 off on the mini-floppy 


Step up to mini-floppy operation for only $498. 
COMING SOON! Color Video Adaptor for Superboard || and СЛР! 


To Order: 
Or to get our free catalog 
CALL 1-800-321-5805 TOLL FREE. 


Благое your order to шг 

VIBA or MASTER CHARGE ACCOUNT 
Ohio Residents Call: (216) 464-8047. 
Or write, including your check or money 
order, to the address listed helow. 


— Cail od thru Frida 
— n ru Friday 
GR Stivers mnm oc 


TO ORDER: CALL 


1-800-321-5805 


TOLL FREE 
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M oec VR DATA’S TRS-80" 
п Ack s599." || SWEEPSTAKES 


* SW" drive with power supply and enclosure. [| Celebrating V. R. DATA's 8th Anniversary 


C-ITOH™ STARWRITER $2195.00 OVER $1700.00 in PRIZES 


(DAISY HESS КИНДЕ! GRAND PRIZE – 16 К LII TRS-80 
SUPERBRAIN™ — COMPUSTAR™ TWO SECOND PRIZES - DISK DRIVES 


З о Maxell Disketten FREE WITH Г EVERY UNIT FOUR THIRD PRIZES —*50. слет ceatiricates 


TRS-80™ 64K MODEL II $3626.00 SWEEPSTAKES RULES 
IN STOCK * IMMEDIATE DELIVERY 1. ALL ENTRIES MUST BE SUBMITTED ON 


ORIGINAL ENTRY BLANK. 
ORDER NOW (1) 800 345-8102 2, ONE ENTRY PER PERSON. 
3. WINNERS SELECTED BY 

MODEL | DISK DRIVES ovr CR ee DRAWING, 

4 

5 


ENTRIES MUST BE RECEIVED BY 10/31/80. 


* § drive, single enclosure 
"1 drive, multiple mo 


» additional drives for multip 1 . VOID WHERE PROHIBITED BY LAW, 
NO PURCHA н 
MODEL | DISK DRIVES Penc «тк $340.00 O PURCHASE NECESSARY 


$153.00 less than Radio Shack Nm s I E in pu p i m og tn m un. m m n m t — i 


] é 

EXPANSION INTERFACES MAIL NOW TO ENTER V. R. DATA'S SWEEPSTAKES | 
OK $278.10 16 K $376.10 32K $474.10 | МАМЕ. ......... КЕЛҮ; ^йъйаететзэза» чо оо рить ео к очки тии | 
Lis t Our Price Our Price о HERE GUSTOS | 
TRS-H0 4K Level 11 $619.00 $ 575.70 NEC 5510 (In Stock) $2950.00 | CITY | $ТАТЕ 21Р | 

TAS-80 16K Level || 5849.00 $ 789.60 Centronics 730 $ 695.00 | на neeanscaseearag enya новаи Е Peer 
Telephone Modem 5199.00 r ". 10 Centronics 737 $ 950.00 TELEPHONE. ...... —— OCCUPATION. .„........., | 
RS 232 92.10 Centronics 779 Sale 5 905.00 | СОМРИТЕЯ EQUIPMENT OWNED..... cese eR] 
м R DATA 771 HENDERSON BOULEVARD m. | PERRET ож“ Фаиз» Фо зу» тк И о RAHES HHS PERE уни EE EEEE E EE EEE E E | 
IET INDUSTRIAL PARR | Bk or terim aeo ram iae TE, TITTEN | 

12032 учлраниъаюни ee eee SC Tee eee Кена аа 
ORDER 1-800-345-8102 Our Pricas Ага Рог Cash К | Yee See этуу. з з зе ат 9 ош авео ко Фф Фа ъ® EHR ох Fede кафез рам. фриаа | 
NOW (215) 461-5300 Payment Terms. Call For Other Terms. | | 
В SEND FOR _CATALOG Li | 


Dual Trace Oscilloscope 


POWER SUPPLY 


XR2206KB 


(5MHz) 
Ф Sweep-time magnifier 


ingiwa 4ай gari 19 


Ёё) A. ка HITACHI 30 MHz OPERAN ON 5 Volt 3 Amp 
a а * @ TV sync-separater circuit edd Е 
е Му э © High-sensitivity 1mV/div | «sm suona APS 5-3 


{5 Volt) 


(10 times) 
| 9 Z-axis input (intensity 27 16 
modulation) -— == - —  — — m — —— 


9 Signal delay line 
@ X-Y operation 


a: ra € Traca Rotation 


$945.00 HICKOK | 
LX 304 DISCOUNT | 
DIGITAL COUPON 


MICRO- 


STARTER 
$ 95 
2-8 SYSTEM  |риоскевов `D 


гт , c t i hist “Past 
4 dud The ZED Starter Kit-by SD арив ae Bring t is @ ot 196) into one of our stores or 
NE s the powerful 280 microproces- AP PRODUCTS Dependable mail to our Mail Order address shown below and 


receive a 10% BUSCO NT 
on purchases from this Ad of $100.00 or mara. 


Offer EXPIRES on August 31. 19410 


923101 9 799 
923102.. 


sor аз tho heart of the complete micro- 
B computer on a singles boerd. Learn а 
4 Etap-ly-atep introduction to micro- 
енні with a keyboard and display. audio cassette inter- 
(аса, PROM programmer, wlhewrap expansion erea, 4- 


|+ = 


ALSO — STILL AVAILABLE 


channe! Counter Timer end on Board RAM and PROM. LX303 ........574.95 NAME 

Complsie Opporntion and tnstruction Manusi included. ZBUG 

Monitor In ROM. Imm Pert icum 2 THE 

27004 kit .... $340 38007 a/t..... 5450 $1295 CITY STATE 
SBC-100 is | PROM-100 "ur" Forester |  SORCERERCOMPUTER томды" 2» PHONE но 


Capacitors FEATURES ж um пом - JFK RAM - Ги 
fond Charter ond 64 Uus бтмей Charmer - 
612 a 240 Graph Ялаа Edp Сим Conrat 
ten te 5 ТОО Воз - Sarai snd Рог оды! LO 


COMPUTER KIT PROM Programmer 
учла Е еган le 


Series 100 


® High Contrast Ratio 
@ Wide Viewing Angle 
Em" 9 0.5 in. Digit Height 


G ULTRA Low Power "WT 


SD Systems 
RATS Ram 


А) ANCRONA Send check or Money Orci Jo FO Eya 2788 Y, Суми City CA 10230 


Санта rcawiísnik acd 6% дајан tas Mora mum Ginter $1000 
dn $100 to cover ostagi and handing Master Change and упа welcomed 
Peaga «nciuda your charge card number 
iniarbonk umber and expiranan date PHONE ORDERS: (213) 641-4064 


qute PORTLAND | SANTAANA | CULVER CITY 
Cvm Cn СА S02 30 ene, Lom ME Mn т с ет елсе OOP 
(211) ват 4044 пы фет лыт i2UE НИТ 


> TUCSON HOUSTO ATLANTA SUNNYVALE 
4910 Е Become TAB. Aard coegi ne ма tokit Li Ceria Йаш 

i7 am imu, TX 7 TOU оми» а, C A VAR 

Dit 429-34 "MOM . 700 aid) ATT 
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VERSAFLOPPY I 
FLEXIBLE DISK 


DIGITAL RESEARCH COMPUTERS 


(214) 271-3538 


32K $-100 EPROM CARD 


$74.95 


KIT 


USES 2716's 
Biank PC Board - $34 
ASSEMBLED & TESTED 


wel 


SPECIAL: 2716 EPROM's (450 NS) Are $19 95 EA. With Above Kil, 


KIT FEATURES 

1 Uses *5V only 2716 (2Kx8} EPROM's 
2 Allows up to 32K of software on line! 8 Double sided PC board, solder-masked, 
3. IEEE S- 100 Compatible Silk-screened 

4 Addressable as two independent 16K 9 Gotd plated contact fingers 
10 Unselected EPROM's  automütically 


disabled 


biocks 
5 Cromemco extended or Northstar bank powered down for low power 
select 11 Fully buffered and bypassed 


6 On board wai state circuitry if needed 12 Easy and quick to assemble 


16K STATIC RAM KIT-S 100 BUSS 
нисо! Re LL TOC 


na. е | '. „| =. 
P | | | 
ngu 
AOD $10 : 


|. Я esse. [-> = аа Vee 

пани ни иновниний 
B £49 D Pis | MNA ge: NC Б Aa c 

KIT FEATURES 

1 Addressable as four separate 4K Blocks 


end ILES ; 4. 
ES ie ДЕ ЖУ Ale? 
PLU SUN JW. АШ She ES) Е i 
Li. Ls 3 Wu dc T g 
Mmm miri La 
2 ON BOARD BANK SELECT circuitry. (Cro- 
memca Standard’) Allows up to 512K on line! BLANK PC BOARD W/DATA-$33 
3 Uses 2114 (450NS) АК Static Rams 
4 ONBOARD SELECTABLE WAIT STATes LOW PROFILE SOCKET SET-$12 
5 Oocuble sided PC Board, with solder mask and ' ы 
silk screened layout Gold plated contact fingers SUPPORT IC'S & CAPS-$18.95 
ASSEMBLED & TESTED-ADD $35 


6 Ail addrass and data tines fully buffered 
OUR #1 SELLING 
RAM BOARD! 


7 Kit inciudes ALL paris and sockets 
B PHANTOM 5 jumpered to PIN 67 
9 LOW POWER: under 1 5 amps TYPICAL from 
the +8 Vol! Buss 
10 Blank PC Beard can be populated as any 
тийре of 4K 
NeW! STEREO! NEWI 
S-100 SOUND COMPUTER BOARD 
AI iasi, an S-100 Board ‘паі unteashes Ihe full power of t 
бесы Gairal то ments АҮЗ BIN 0 NMOS conipoter COMPLETE KIT! 
sound IC's Allows you under total computer contro! to $ 8 495 
generaie an inlimíe number of special sound effects lor 
games ог any оіћег program Sounds can be called in BASIC. 
ASSEMBL Y LANGUAGE, etc (WITH OATA MANUAL) 
* TWO GI SOUND COMPUTER IC'S 
! : BLANK PC 
* FOUR PARALLEL ГО PORTS ON BOARD 
* USES ON BOARD AUDIO AMPS OR YOUR STEREO BOARD W/DATA 
* ON BOARD PROTO TYPING AREA $31 
* ALL SOCKETS. PARTS ANO HARDWARE ARE INCLUDEO 
» PC BOARD IS SOLDERMASKED. SILK SCREENED. WITH GOLD CONTACTS 
* EASY OUICK, AND FUN TO BUILD WITH FULL INSTRUCTIONS 
* USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY 
Boih Basic and Assembly Language Programming examples are included 
SOFTWARE: 
SCL" is now available! Our Sound Command Language makes wiling Sound Ellects programs 
a SNAP? SCL™ also inctudes routines tor Register Examine Мойну Memory-Examine-Modily 
and Piay-Memary SCL 6 avadabie on СР M" compatible diskene of 2708 or 2716 Disketlo - 
$24.05 2708 - $19.85 2716 - $29.95 Diskette includes the source. EPROM S are ORG al 
EO000H 
RCA CMOS COMPUTER CHIP SET 
INCLUDES: 
1-CDP1802CD CPU 1-CDP1861CD VIDEO IC 
2-CDP1822CE 256 x 4 RAM 1-CDP1862CE COLOR GEN. 
1-CDP1858CE 4 BIT LATCH 1-CDP1863CE SOUND GEN. 
COMPLETE SET $45 LIMITED QTY 
g (OF TEXAS) p 
P.O. BOX 401565 * GARLAND, TEXAS 75040 * (214) 271-3538 


"TRADEMARK OF DIGITAL RESEARCH. 
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7 Any ог all EPROM iocalions can be | 


8K LOW POWER RAM KIT-S 100 BUSS 


21L02 
(450 NS RAMS!) 


5119 
кт 

ASSEMBLED & FULLY 

BURNED IN ADD $35 


Thousands of computer systems rely on this rugged. work horse RAM 
board Designed for error-free, NO HASSLE. systems use 


Blank PC Board w/Documentation - $29.95 
ADD $10 
FOR 4 MHZ 


+ 


Шр BU Таш Ae ie 

Ве [чи шш оше Ta шы 
8 wisis Cw adm | щик! c NI 

id ES AUD WI № ПА АЕ, СД. 


Low Profile Socket Set - $13.50 
Support IC's (TTL & Regulators) - $9.75 
Bypass CAP's (Disc & Tantalums) - $4.50 


LOW POWER - 300NS 8 FOR 
2114 RAM SALE! n 


4K STATIC RAM'S. MAJOR BRAND, NEW PARTS. 
These are the most sought after 2114's, LOW POWER and 300NS FAST. 
8 FOR $44 


O08 
a 


PT 
Е: | : 

VE D 

^ P SM EE = ; 

ee a 

Tv = 
| 

1 - 


KIT FEATURES 
Addressable or 16K Bounrinaries 
Usee 2114 Static Ram 

. Fully Bypassed 

Double ssdec PC Board Solder mask 
and silk screened layout 
* 1 Parts and Sockets included 
{ пм Роме’ Under 1 5 Amps Typical 


BLANK PC BOARD— $26 COMPLETE SOCKET SET—S$12 
SUPPORT IC'S AND CAPS—$19.95 


FOR SWTPC 
6800 BUSS! 


ASSEMBLED AND 
TESTED - $35 


BLANK PC BOARD - $28 


USES 2708's! 


| CE 


Кт 
Thousands of personal ana business systems around the world use ihis board wilh 
complele satisiaction Puls 16K ol sofiware on tine al ALL TIMES’ Kit features a top 
quality scldermasked and silk-screened PC board and lirs! run parts and sockets Any 
number of EPROM locations may be disabled іо avoid any memory conthcis. Fully 
buflered and has WAIT STATE capabilities 

OUR 450 NS 2708'S 


ASSEMBLED AND FULLY ARE $8.95 EA. WITH 
TESTED — ADD $30 


RCHASE OF KIT 
NEW! G.I. COMPUTER SOUND CHIP 


AY3-B810 As featured in July, 1979 BYTE! A fantasbically powerful Sound & Music 
Generator Рейес! lor use with any 8 Bil Microprocessor Contains 3 Tone Channels 
Nose Generator, 2 Channels of Amplitude Control 16 mi Envelope Period Contrat, 2-8 
Ви Parallel VO 3D to А Converters, plus much more All ia one 40 Pin DIP Super easy 
inter[nce to the S-100 or other brisses 
SPECIAL OFFER: $14.95 each 


TERMS: Add $1.00 puslage we рау balance Orders under $15 ada 75c 
handling No COD We accept Visa and MasterCharige Tex Ars add 5% 
Tax Foreign orders (except Canada! add 20% P & Н 90 Day Money Back 
Guarantee on all Пет». Orders over $50. add 85€ for insurance. 


Add $3 for 60 page Data Manuas. 


NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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“ин :975. 


we Зарр computer 


The APPLE 1 № a complataty assembled and tested campuler 
syBlam Tha aysiem nchides a rugged molded case. typewritar- | 


siyle keyboard with N-key rollover, high-efficiency switching | T 
power supply, two hand controllers, demonstralion programs on " 
tape casseltes, AC power cord, cassette cable, reference 
marais 


APPLE | has ROM-resident Integer BASIC interpreter, moniter, 
mini-assembler and dsessembier & BASIC Programruang Manual 


APPLE ий PLUS has ROM-residen Applesoit Extended BASIC 
interpreter, Aulo-Start ROM, disagsambliar А Applagoít Tulong 


32K ч 050 


48К +1125 


APPLE Il OR APPLE il PLUS 


DISK |I.DRIVE ONLY $429 PROGRAMMABLE TIMER MODULE MAR SUPA-TERMINAL 80 COLUMN 
DISK I-DRIVE & CONTROLLER CARD . 489 a 74404 339 
MODEM HB W^INTERFACE 339 3^. (ИШТ BCD ANALOG 10 MICROSOF 2.80 SOFICARD SYSILM 
MODEM ИВ DALY (Каша Cat) 159 DITIGAL CONVERTER 135 WCP/M 299 
GRAPHICS TABLET 559 CPIB ТЕЕЕ 288 (1978) INTERFACE MICHOWORAS 05.55 DIGISECIOR 339 
No 74904 259 MOUNTAIN HARDWARE 
SILEN TYPE PRINTER ASYNCHRONOUS SERIAL INTERFACE APPLE CLOCK /CALENDER CARD 229 
Ws Apple Intelate 519 Ма FIDA 145 SUPERTALKER SPEECH SYNTHISIZER 
APPLE COMPUTER SYNCHRONOUS SERIAL INTERTACI SYSTEM 245 
INTERFACE CARDS WO. TILIA 145 ROMPLUS ~ w/AEVBOARDEILIGR 169 
qe № $22 PARALLEL INTERFACE No 7720A 109 ROMPLUS — we:REYGOARDTILILR 155 
LLEL PRINTER INTERFACE CARD 14% ARITHMETIC PROCESSOR CARD ІНТЕ; K-10 REMOLE CONTROL 
COMMUNICATION CARD & 0825 NO. 78118 339 SYSTEM 249 
Connector Cable 185 WIRE WRAP BOARD 2 INIROL Х.10 CONTROLLER ONLY 169 
HISPEED SERIAL INTERFACE CARD 15% SOLDER TAIL BOARD 10 ROMWRITER SYSTEM 159 
CENTRONICS PRINTER PCB ETCH BOARD 70 SEE-THRU CLEAR PLASTIC ТОР 
tNTERFACE CARD 185 CORVUS FOR APPLE ti 23 
APPLESOFT 1) FIRMWARE CARD CORVUS 10 MEGABYTE HARD DISH SSM A10 SERIAL/FARALLCL I О 
W/Aute-Surl ROM . 149 DRIVE SYSTEM $4495 CARD (KIT) 125 
INTEGER BASIC FIRMWARE CARD CORVUS MIRROR] (YIR Required) $95 SSM А10 ASSEMBLED & TESTEO 169 
WeMon & Мор Ad ROMS 149 CORVUS MIRROR? (VIR Requires) 2795 SYMTEC 
ADD-ONS CORVUS CONSTELLATION 395 APPLE LIGHT PEN SYSTEM 219 
LER MEMORY UPGRADE DAH PAYMAR LOWERCASE ADAPTER 48 SUPER SOUND GLHCRATOR (MOND) 119 
(IRE 80 Appe Sorcerer) 153 DC HAYES MICROMQOEM 1I 319 SUPER SOUNO GENERATOR (STEREO 229 
AGT HOMERIC INFUY РАШ NUERISTICS SVA 8 INCH DISK DRIVE CONTROLLER 
| А8 е ew hyve | 119 SPEECHLING 2000 (64 Word CARD 139 
АГ ЗЕНИТЕ: {1 vocabulary 219 — WRSA WRITER DIGITIZER DRAWING 
T IINE ми init ОДЕВ | 19 SPEECHLAB 20А (Cassette) 169 SYSIEM 219 
BRIGHTFEN L'GRITPEN trom SOFTAPE 32 SPEECHLAB 20A (skeile) 189 VIDEX VIDEOTERM 80 COLUMN CARD 319 
га WM "НОМ ASSEMBLED MER SUP-R-MOD Ту MODULATOR | 
i EPROM 339 
BOARD NG 71144 i63 "nem 


bei 

1 
ps! 

а> ore dy pele Meleag 


терр р уги] Я 


УҢ STATK RAM 


5100 MEMORY BOARD 


FULLY STATIC OPERATION 


4K BANK ADORESSABLE 
EXTENDED MEMORY MGMT 
MEETS IEEE PROPOSED 
5-00 SIGNAL STANDARDS 
4 MHZ OPERATION 
CIRCUITS 
TAL S258 
?4LS259 
74L S279 
74,5283 


EPROMS 


2708 56 75 
74L 5258 


74L S193 
JA, 5195 
74,5196 
74.5221 
TALS240 
#41 5241 
7415243 
7415244 
74.5245 
74,8253 
74152957 


^ 


LOGIC PROBE 


лий ниб тй 


Кх8 4505 
8 FOR 548 50 
2716 $18 95 
7415366 !&K(2K x 8:450NS 
7415357 8 FOR 5142 95 
74.5368 50 
74,5373 32K 14096 х8) $ 
7ALS 374 58 


COMPONENTS 


1971 SOUTH STATE COLLEGE ANAHEIM, СА. 92806 


12" BLACK & WHITE 
LOW COST VIDEO 
MONITOR 


VISA MASTER CHARCE 
CHECK OR M 0 
мо C00 


(714)937-0637 


We stock and sell over 12.000 types 01 sem: conductors 
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MINIMUM ORDER $10 00 
ADD $1 50 FOR FRT 
CAL RES ADD 6*; 


Manual 
APPLE ii B APPLE II PLUS FORTH (1 by PROGRAMMA SOFTWARE 45 
SOFTWARE SINGLE DISH COPY ROUTINES 17 1 
PASCAL with LANGUAGE SYSTEM — $425 APPLEBUG ASSEMBLER. m 
FORTRAN for ute wilh LANGUAGE DiSASSEMBLER n 
SYSTEM 169 APPLE BUG DEBUGGER FH 
СРМ lor use with MICROSOFT 7-80 APPLESQFT UTILITY PROGRAMS eM 
SOFTCARD 299 By HAYDEN X н 
THE CONTROLLER Genera! Busness PRINTERS, TERMINALS | à 
tem 5 
THE ie Retan M è ái & MONITORS " 
те: иш... дий Ре PRINTERS, TERMINALS Б MONITORS 
APPLEWRITER Word Processor Б5 ANADE R DPBODO м ПРВ000АР 
APPLEPOS! Mailing List System 45 var kt gren ad = 
DOW JONES PORTFOLIO EYALUATOR 45 CENTRONICS 737 
CONIRIBUILD VOLUMES 1 THRU 5 MPI 881 
wi MANUALS 35 PAPER TIGER 105 44 
VISI-CALC by PERSONAL SOFTWARE — 125 W M ae MP 
DESKTOP PLAN by DESKIDP NEC SPIMWRITER 5530 o 5510 
COMPUTERS 85 [REMOCOM 100 
ССА DAIA MANAGEMENT TREROCOM 200 
By PERSOMAL SOFTWARE 85 LEEDEX VIDEO 100 
PIMS Personal ітіки тіки SANYO 9 INCH BSW MOKITOR 
Managemen System 23 SANYO 15 (NCH MONITOR 
ADVENTURE by MICROSOFT FH [113 INCH COLOR MONITOR 
SARGON M Chess by HAYDEN (Cass) — 27 SOROE IQ 140 
SARGON H Chess on Ovskette 32 HAZEL TNE 1500 
F В Нарт. ГЕ ГИСИ ud GANIS. 27 
а, РИ пм ALBUM — 32 Wo. 1510 
SPACE inv fot залы I, HAZELTINE 1520 
SPACE ГАГИ Ё = D ort 23 MAZELUINE 1410 


Sh) AF ALL 9000 Sieh HA?ELTINE 1420 


"WE WILL NOT BE UNDER SOLD!" 


COMPUTER SPECIALTIES 


6363 EL CAJON BLVD., SUITE 265, 
SAN DIEGO, CA. 92115 • (F14) 5T9.0130 


MSM5832 MICROPROCESSOR 
REAL-TIME 
CLOCK/CALENDAR 

GENERAL DESCRIPTION 


Lr d lg AI: їз 

Abal Ò drani IM CCS Veteri 
OU һа” £N ть GATE ONUS ang tL AM Dau is 
Let София De 4 D edi (php) «РЫЙ mb) qnd 
вой кырылу Cep Dp N, тьш b ie 2 diri eer шй spp re 
was уме priis: gintrt qud uu — MU mois qr ne 


ILLU aperia rum pud i лди 
Чень ышл up Dirt pato BOa^ tp T7 ery mes pb дтн 
sj how tere eqs eh soe n e ns nd pe Tace 
Aen, taped мыр ni mur be reper «Quos Toe SR i 
a pred ^ an 10 арад фын o^) iiu PR bu 5. ры ge 


3745 


16K Memory Add-OnFor 
APPLE 4750 
TRS-80 4995 


MEMORY ADD-ON KIY 
INCLUDES INSTRUCTIONS. 
RAMS, AND JUMPERS 
NO TOOLS REQUIRED 


VOLTAGE REGULATORS 


KIT 


POSITIVE 
7805/5V! 
T806/6GV! 
TBOBI/BV/ 
7TB12 52V! 


NEGATIVE 
7905í[5V! 
750818B8V 
7915 15V) 
7918 (1BV / 


7815/154! 
7818/18V! 
7824: 24V ; 


05€ 
4L > 


1024 x4 Static "$450 


450 ns 


Circle 250 on inquiry card. 


HOBBYWORLD 
ELECTRONICS, INC. 


Call Toll-Free: USA (800) 423-5387 
In California: (800) 382-3651 
Local & Outside USA: (213) 886-9200 


a 
VIDEO BOARD 


1/0 coniroliad video interface board Wilh a ТУ 
monitor, the VB2 becomes a video terminal! 
No other 170 card 15 required for keyboard in- 
put and video display The cursor, linefeed, 
carriage return. backspace and Clear screen 
ate hardware controlled. The display is 64 X 
16 a! upper case and «s selectabie lor white- 


on-black or Dlack-on-white 


Produces a clear brigh? display and features 


adjustable picture size and character width 


Circuitry 1$ provided 10 drive a speaker lor 


Cat No. Description Price 
1436 VB2 kit $169.00 
$234.00 


VB2 AKT 


LOGIC PROBES 


Compact and versatile. Perfect for test and trouble- 
shooting all types of digital applications! Simple to 
operate . . . just connect the clip leads to the circuits 
power supply, flip the logic switch, and test! LEDs indi- 
cate test resulis and circuit conditions. Combines the 
junctions of leva! detector, pulse detector, pulse 

Stretcher, and memory. Available in three models. | 


LP-} Hand-held instant reading 
of logic leveis for TTL, DTL, 


HTL, or CMOS. 


CatNo.2067 $44.00 


LP-1 The economy model without 


the memory capability. 


Safer than a voltmeter, more 


accurate than a scope! 


Cal No. 2068 $26.85 


(Р-3 Faster version of the LP-1. 
High speed logic probe cap- 


tures pulses as short as 


SEND FOR FREE 


FLYEA, FEATURING: 


Page after page of exciting products 
Computenzed loys and games. рег. 
sonal compulers. disk drives, (n 
tegraled circuits; semi conductors 
Add new dimension to your Apple 
Atari, TAS-80. etc with our special ар. 
plicalion boards and comprehensive 
soltwate library Hundreds of pro 
ducts available al ternfhic Hobbyworld 
prices Circle our reader service 
number ot wnteiphone for your tree 
ithustraled flyer today 


HOW TO ORDER 


Pay by chach, Maslercharge, Visa. ar CO 0 

Charge card orders please include expiration 
dale. Paymant м US dollars only Order by 
phane. mail or al aus rala) sie MINIMUM 
ORDER $10 DO Plaase «nciuda рти numbar 
and magazine issus you are ordering from 

Prices valid thru last day ol cover date SHIP- 
PING USA Add 52 DO lot firs! 2 lbs., 356 
mach addi 110 for ground For AIR add $3.00 
leet 2 1bs,, 75e asch 2001110 FOREIGN sur- 
lacu $3.06 Ши 2 165, 606 each addi iih 

AIR $11 00 lsi 2 Ibs . $5.00 sach 2001110 

COD: add $1 25 20011 Nol responsible for 
lypograpbical errors Some tigms subject lo 
риш sala ar quantity Wmitations 120 day 
Quaranioad satisiaction Exceplion partially 
assembled hils 
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Continental Specialties 


Саноо $69.00% | 2 


16K Static \ 
Ram Board 


True static RAM board designed specifically for the 
5-300 bus Requires only + 5VDC Features trua static 
operation, and all bus signals labeled on-board! Uses 
2114 low power static RAS. 5-100 compatibte, fully buff- 
ared. Silk screened PC board, solder masked on both 


. Description Price 
1601А 16K КАМ 450ns Kit 1 ib $253.50 
1601B 16K ВАМ 200ns КН tib $333.50 
1801C 16K RAM 300ns Kit 1 Ib $293.50 
1602А 16K ВАМ 450ns А & T 1 Ib $285.75 
16028 18K RAM 200ns A & T 1 Ib $371.50 
18K RAM 300ns A & T 1 Ib $328.50 
18K RAM Bareboard only Gor. $ 29.95 


CCS 32K Static RAM Board 
$710 


Uses 2114, 250ns fully Static Rams, bank selectable in 
8K blocks. Enable/Disable on Power up or Reset. Com- 
palible with North Star, Alpha Micro, Cromeco, etc. Also 
front panel compatible, addressable in 8К blocks. 
Selactable Wait state. Wt 1 Ib. Assembled & tested. 
Cat No. 2644 


THE PIE 2.0 $79.95 
(Programma Improved Editor) 


Don't be misiead by ihe low price of this outstanding wordprocessing 
package PIE 2 0 15 a powerful text editor and print lormat processor 
lhal has ali the bells and whistles expected of wordprocessing solt- 
wate cosling three times as much Some features include 

1) Charactertline insert and deiete 

2) Complete Cursor mobility 

3) String search forward and backward 

4) Single, conditional or globai search and replace 

5) Move and/or copy blocks of text 

б) Page scrolling 

7) Taos, margins, paragraphing, etc. 

Research conducted by IBM Corp revealed that the me required © 
create. edit and complete a one page document was decreased by 25 
much as 60% when comparing the performance of à Wordpracessing 
syslam 10 an ordinary typewriter Finding ways to remain competiliwe 
Ihese days 15 a challenge for Ihe business execulwe Todays office 
can substanbally этргоме their daily productivily tevel with PIE 2 0 
Wordprocessing software and an Apple li computer with J2k RAM 
memory 

AS a businessman you want every dollar you spend to count, $0 
wordprocessing makes sense, and PIE 2 0 Wordprocessing scltware 
gives you more for your hard earned dollar PIE 2.0 Wordprocessing 
sollware comes complete with program diskelle and delailed 
documentation in a handsome, simulated leather binder 

Cat No. 2562 


16K MEMORY 
ADD-ON KIT $55.00 


Everything you need to upgrade your 
TRS-80, Apple or Exidy! An additional 
16K includes illustrated instructions, 
RAMS and preprogrammed jumpers. No 
special tools required. Wt. 4 o2. 
САТ NO DESCRIPTION 

1156 TAS-80 Keybosrd Uni 

4156-A TRS-80 Exp. lntarfacatprior їо 4/1/79) 

1156.8 TAS-80 Exp. injerlaceiatie:r 4/1/79) 
lor Арр Ii 
lor Enidy 


VERBATIM 5%” DISKETTES 
10 per box 


CAT МО. TYPE DESCRIPTION PRICE 
1147 525-01 Soft sector. TRS-80. eic. $33.00 
1146 525.10 10 hole, hard, Apple, 

North Ster $33.00 
1149 525-16 16 hole, hard, Micropolis $33.00 


VIDEO 100 
12” MONITOR 


• Compatible with TAS-80 (no interiace required) 
« Compatible with many home computers: 


Now trom LEEOEX One of Ihe most popular iow cost yat high res 
olution (650 tine} monitors currently ағапабіе These unis compare 
favorably wih monitors costing [елсе as much Because of Ihe (асі 
that standard composite video inpul i5 utilized по RF modulator 15 
needed An extremely sharp and slable picture 15 achieved The video 
bandwidin 15 12 mhz + / - 305 with а 75 ohm input impedance 

Cat No. 1204 Video 100 Manitor Wi. 1610. $149.00 
Cat No. 1937 TRS-Bü/Leedex cable kil Wi. 6 oz. $3.00 


TAS-80 CP/M 


At last, CP/M 15 avaiable Jor the 785-80! 
Long a standard for sollware developman and 
interchange for ail (һе "'olher" 00807280 
computers on (ha market, CP/M wall now pro- 
vida fhe same environment lor the TAS-80 
CP/M 15 a fle-orented disk operating Syslem 
thal provides a common set ol utilities for pro 
gram development and operalion There ага 
Six БИ in commands plus ulihhes called in 
Irom disk CP/M will run on a TRS-BO wilh a5 
litle as 16k o! memory and one disk drive 
Comes complete with six manuals CP/M is a 
registered irade mark ol Digital Research 


TAS Bi ime tl $Bk-w disk $149.95 


CCS 78118 
RRITHMETIC 
PROCESSOR 


Assembled & !esled, adds advanced 
metic power to your Apple ! AMD AM 9511 
hased, 16 and 32 bit lined point, 32 bil toal- 
igang роп! operation. Роз! 10 tized and fixed to 
E Wy Ноа! conversions Trig and inverse functions, 

ur Square roots, 1095, exponantiation. Interrupt 

i daisy chain, ОМА daisy слап. and much 


Cat No. 1635 $399.95 
IV€ HEAD CLEANING HIT 


Diskette drive heads need periodic maintenancs lo assura elficienl and error-free 
operation Unlike olher peripheral devices, (he read/wrile head(s) on diskette 
Grives are extremely diflicull 10 clean withou! partially disassembling the driva 
The diskette drive head cleaning kit allows the user to clean (ће heads їп just min- 
ules, withoul disassembling Ihe drive Available in 5%" or B", both single and 
double sided. Kil conlains 2 cleaning diskeltes, 4 cz. botile of CS-BS cleaning 
solution and an вазу pour dispanser 


Welght 12 62. 

2330 577-01 Soft sector, ceriilled $49.95 
Fur wv. =J = ipy ain ки ngos 2331 577.10 10 hole, hard, certified — $49.95 
2534 5'A * Diak Drive Cleaning Kit $30 75 2332 577.18 16 hole. hard, certified £49.95 


The EMAKO 22 microprinter is a de- 
pendable, tow cost addition for your 
ersonal compuler system. Il 
eatures a 9X7 dot matrix character 
formal, bi-directional printing al 125 
CPS and sprocket feed paper mech- 
anism. Ling length is selectable at 40, 
BO or 132 characters per line. Forms 
may be loaded either from ihe bottom 
or the rear. Available with parallel or 
asynchromous seria! interfacing. 
Weight 22 Ibs. 
Cat No. Description Price 
2455 Parallel interface $834.75 
2456 RS-232 Sarial Interface $694.00 


| Dept. 88 
19511 Business Center Dr 
Northridge, Calif. 91324 
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BUILD YOUR OWN LOW COST 


MICRO-COMPUTER 
POWER SUPPLIES 
FOR S-100 BUS, FLOPPY DISCS, ETC. 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 
нар Оа 


SECONDARY WINDING OUTPUTS 
2x8 Vac 2x14 Vac 2x24 Vac 
2x7.5A 2x2.5A —— 
2x12.5A 2x3.5A =” 
3 OV, 110V, 120V 2x9A 2x2.5A 2x2.5A 
4 OV, 110V, 120V 2x4A (28V, CT) 48V, CT, @3A 
POWER SUPPLY KITS (oPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITEM USED FOR +8 Vdc ~8 Мас +16 Vdc @-16 Vdc 
КТ1 15 CARDS SOURCE 15А — 
KIT2 SYSTEM SOURCE 25А 
KIT 3 DISC SYSTEM 15A 1A 4A 14" x €" x 47" 66.95 
KIT 4 DISC SOURCE BA 1A *(SEE OPTION BELOW) 5A 10" x6" x 4%" 49.95 
EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. *OPTION OF КІТ 4: SUBSTITUTE + 16V, (94A, FOR + 28V, @5А. 
DISC DRIVE POWER SUPPLY “R3” assy. & TESTED, OPEN FRAME, SIZE: 9" (М) x 5" (0) x 5" (Н) 


SPECS: 45V @ 5A REGULATED, -5V @ 1A REG., +24V @ 5A REG., SHORTS PROTECT. OPTION: SUBSTITUTE +12V@4A 
IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FDD 100-8/200-8 DISK DRIVES & ROCKWELL AIM-65. FOR -5V & + 24У, 


SHIPPING FOR EACH TRANSFORMER: $4.75. FOR EACH POWER SUPPLY: $5.00 IN CALIF. $7.00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX. GEM WELCOME, 


SIZE 
WxDxH 
334" x 358" x Va" 
334“ x 438" x Зи" 
334" x 438" x Зи” 
334" х 350" x3YVa" 


UNIT 
PRICE 
21.95 
27.95 
29.95 
22.95 


ITEM у IN 


IT NO. 
OV, 110V, 120V 


e OV, 110V, 120V 


+28 Vdc SIZE WxDxH 


12" x6 x4%" 
12" x6" x47" 


UNIT PRICE 


51.95 
58.95 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 


Telephone: (213) 633-8327 


MAIL ORDER: 
P.O. BOX 4296 
TORRANCE, CA 90510 


BECKIAN ENTERPRISES 


STORE: 
7245 E. ALONDRA BLVD. 
PARAMOUNT, CA 90723 
STORE HOURS: 9 AM—-6 РМ 


ALL PRIME QUALITY — NEW PARTS ONLY 


SATISFACTION GUARANTEED. 


EDGE CARD CONNECTORS: GOLD PLATED: 


Abbreviations: S/E Solder Eye . S/T Sold Tail: W/W Wire Wrap. 


PART # DESCRIPTION. Row Sp.  1-ec. — 10-24pes. 26pes. Up.) .166” CONTACT CENTER CONNECTORS. 0’ TYPE SUBMINIATURE CONNECTORS. 
n^ ep ic 250 03.0500. #355. $3.1508 ely EVA TE PEIMSC j^ us uM i ы QUANTITY 
n meaiitrom E К № .5беа. $3. Р : 1 К . 
мн, ante crane 2и бш шш Mika | НН Шош Шош В шы" poma tame йы 
: SULLINS: i í , 
128086 GOOD Solim Eyo 10 NE бы Мн | ТЫН Быт о о NEM MINE WEE E NE. 
masa L a + | в LI А 
128875 50100 WW изн 250 5256 476 420 15275 10/20 SIT as 19 m и [^ "9 ринг. ты. 1900. а 
120885 501100 57 Ahsir 140 4.55 4.45 3,95 16435 12/24 $ PET .140 240 235 2.10 OA 1БР Baad 2.3600, 2.1Bes, 2.008 
129980 50/100 ST Cromem. .250 4.75 425 3.85 15440 12/24 SIT PET 140 2.45 340 2.15 DA 168 Female 3.250. 3.104. 2.9000 
15446 12/24 ЗП PET 200 2.75 150 2.20 DA 612114 1. pe. Gray Hoed 14м. 1.2006, 1.15 ea 
OTHER .125" CONTACT CTR CONNECTORS: 15505 15/30 SÆ GAI Kay — .140 2.50 2.25 2.00 DA 512284 2 рс, Black Hood 2.50ва. 2.2600. 2.00es 
12305 22/44 SIE № 415 315 328 15510 15/30 зт 11 Kay 140 2.40 218 2.85 DA 1109832 2. Gray Neod 1.80e0. 1.3501. 1.1002 
127580 — 38/2 ЗП : у р 15615 — 15/30 W Key 1 
12748 40180 WW 250 — 430 505 56500 15000 19/36 SFE 40 335 305 2% - 7 EM. ne at e 
15810 18/36 SIT 140 3.00 220 248 + Hs в 4 ag im ae di 
.100" CONTACT CTR CONNECTORS: 15815 — 18/28 WW 20 180 320 2% ~ HH pe. Grey к, ше ta, аа 
$0048 13/26 SIE No Ears 140 3.40 3.05 2.16 15700 22/44 ЗЕ KIMIVEC— .140 2.98 2.80 2.75 08 1109 13 dos "em. d | thee, ‘len > Shee 
10200 — 25/50 SIE 80 145 4.50 4.05 3.80 15705 2244 57 KIMNEC — .140 3.08 3.30 3.00 83. pe. Grey Hoo ә. ИНЕ 
10178 20/40 SÆ TRS 80 140 6.85 5.15 4.76 15710 22/44 ММ КІММЕС .200 3.40 3.20 2.65 0С 37Р Маш 4.2068. 4.00en. 7.7000 
МИ 204097 TS BO ш — 320 20 186 | 1588 2580 571 "Bac Ne NE ME Female нок ER. 
101 2 1 ј f 1 ў ‘ 
10485 2 ЗЕ Vector 149 5.50 4,90 4,40 16985 265/50 WAW 200 4.85 4.36 3.00 wo owe OMM — ч „т 
10480 — 38/72 WIE Vector 200 5.80 525 4.05 16116 — 38/72 SIE .140 8.50 55 — 520 00 50Р Male 5.50sa. 5.1088. 4.750 
10500 38/72 S/T Vector 140 5.70 420 400 18120 3472 SIT „140 8.55 60 6525 DD 505 Farska Gates. ма. 4.0001 
10635 — 40/09 SIE PET 140 5.85 5.35 475 16125 38/72 ММ .200 8.75 &10 — 540 00 6512161 Тре. Grey Nood — 2.400. 2.2000. 2. Mk 
10540 40100 Wf PET 200 6.09 6.40 in 10145 387? sm тет 200 50 Bs 6.20 00 1100035 2 ро. Grey Hod  2.¢00n. 2.405. 2.108 
10660 — 20/80 SiT PET 140 5. 7 18235 I о 88006. 1 
10505 43/88 SIE COS/ELF 140 8.85 825 6.55 18240 — 43/88 WIW Mot 0800 .200 7.80 785 az 0 20418-2 yi Set ‘les. .Вбеа. Jn 
16806 43/86 SIT COSÆLF .140 6.80 5.05 530 10260 43/86 3/7 Mot 6800 — .200 8.50 $35 520 (1 Hood Set) 
10595 43106 ММ СОЗ .200 8.00 5.20 65.95 18726 43/86 SIE Mot 0800 — .140 1.20 з 575 
108156 43106 S/T COS/ELF — .200 6.80 6.10 5.40 K-1 Pol-Keys Р Р , 
1.6. SOCKETS GOLD. COOLING FANS. TERMS: MINIMUM ORDER: $15.00 ADD $1.35 Fo 
WIWRAP 3 TURN — Extra Quiet. Handling & Shipping. Orders over $30.00 in the U.S.A 
00.15 ва, 815.00 e». Wo Pay the Shipping. CALIF. RESIDENTS: РАвезь Ad: 
0.17 ва. 17.00 ва. 6% Sales Tax. 
NOTE: NO C.O.D. ОЯ CREDIT CARD ORDERS WILL B 
yet “җы - АССЕРТЕР. 
йй. | 
: PHONE: 213-988-6196 
EIA $ CONDUCTOR CABLES fiL Lang. | BECKIAN ENTERPRIS ES 
a ee KRA MAIL ORDERS TO: Р.О. BOX #3089 
SIMI VALLEY, CA 93063 
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Super Color S-100 Video Kit $129.95 
Expandable 10 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda- 
bla to BK. S-100 bus 1802. 8080. 8085, 280 etc. 
Delüvery January '80. 


1802 16K Dynamic RAM KH $149.00 
Expandable to 32K. Hidden refresh w/clocks up to 4 
MHz wino wail states Addi. 16K RAM $63 


Quest Super Basic 


Quest, (he leader in inexpensive 1802 systems 
announces another first. Quest is the first com- 
pany worldwide to ship a (ull size Basic for 1802 
systems. A complete function Super Basic by 
Ron Cenker including floating point capability 
with scientific notation (number range +. 17E), 
32 bit integer = 2 billion: Mutt dim arrays: String 
arrays, String manipulation; Cassette ШО, Save 
and load, Basic, Data and machine language pro- 
grams, and over 75 Statements, Functions and 
Operalors. 

Easily adaptable on most 1802 systems. Re- 
quires 12K RAM minimum for Basic and user 
programs. Cassette version in slock now. ROM 
versions Coming soon with exchange privilege 


E 


RCA Cosm 
Compare features before you decide to buy any 
other computer. There is no other computer on 
ihe market today that has all the desirable bene- 
fils of the Super Elf for so little money. The Super 
EH is a small single board computer thal does 
many big things. It is an excellent computer for 
tralning and for learning programming with its 
machine language and yet it is easily expanded 
wilh additonal memory, Full Basie, ASCII 
Keyboanis, video character ganeration, atc, 
Belore you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Моде displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation. 
The Super ЕН includes a ROM monitor for pro- 
ram loading, ediling and execution with SINGLE 
for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 


An RCA 1861 video yn chip allows you to 
соппесі to your own TV with an inexpensive video 
modulator 10 do graphics and games. There is a 
apesker system included tor writing your own 
music or using many music programs already 
writtan. The speaker amplifier may also be used 
lo drive relays for control purposes. 


NEW PRODUCTS! 


Elf li Adapter Kit $24.95 
Plugs into ЕН Il providing Super EH 44 and 50 pin 
plus 5-100 bus expansion. (With Super Ex- 
pansion}. High and tow address displays, stata 
and mode LED's optional $18.00. 


Gremlin Color Video Kit $ 59.95 

32 x 16 alpha/numerics and graphics: up to B 
colors with 6847 chip, 1K RAM at EGOO. Plugs 
into Super ЕЙ 44 pin bus. No high ras. graphics. 


allowing some credit lor cassette version. New 
improved version with improved speed and accu- 
гасу now aval. Source list for I/O now incl. 


Super Basic on Cassetto $40.00 


Tom Pittman's 1802 Tiny Basic Source listing 
now available. Find out how Tom Pittman wrote 
Tiny Basle and how to get the most out of It. 
Never offered before. $19.00. 


S-100 4-3101 Expansion $ 9.95 
Super Monitor V1.1 Source Listing $15.00 


Coming Soon: Assembler, Editor, Disassam- 
bler, DA/AD, Super Sound/Music, EPROM 
programmer, Stringy Floppy System. 


ac Super EIf Computer $106.95 


А 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, wait, input, memory pro- 
tect, monitor select and single step. Larga, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for РС cards and а 50 pin connec- 
tor siot for the Quest Super Expansion Board. 
Power supply and sockets for all IC's ara іп- 
cluded in the price plus a detailed 127 pg. instruc- 
Воп manual which now includes over 40 pgs. of 
software info. including a series of lessons 10 
help get you started and a music program and 
graphics target game. Many schools and 
universities are using the Super Elf as а course 
of study. OEM's use it for training and R&D 
Remember, other computers only offer Super Elf 
features at additional cost or nol at ali. Compara 
before you buy. Super Elf КН $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NiCad 
Battery Memory Saver Kit $5.95. All kits and 
options also compielely assembled and tested. 
Questdata, a 12 page monthly software pub- 
fication for 1802 computer users is available by 
subscription for $12.00 per year. Issues 1-12 
bound $16.50. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original EM kil board $14.95. 1802 software; 
Moews Video Graphics §3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 


Super Expansion Board with Cassette Interface $89.95 


This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of tow power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
lect and a cassetie interface. Provisions have 
bean made for all other options on the same 
board and it fils neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 
2716) and is fully sockeled. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 


A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (retocatible cassette file) 
another exclusive from Quest It includes register 
save and readout. block move capability and 
vidan graphics driver with blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
singla slep. The Super Monitor is written with 


subroutines allowing users to lake advantage of 
monitor functions simply by calling Ihem up. 
Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Supar Monitor the monitor ts up and 
running at the push of а button. 


Other on board oplions include Parallel Input 
and Oulput Poris with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. В$ 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two $-100 slots far 
static RAM or video boards. Also a 1K Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interlace 
board. Parallel 1/0 Ports $9.85, RS 232 $4.50, 
TTY 20 ma I/F $1.95, 8-100 $4.50. A 50 ріп 
connector set with ribbon cable is available 31 
$15.25 for easy connection between the Super 
Elf and the Super Expansion Board. 


Power Supply Kit for the complete system (see 
Multi-voll Power Supply below). 


TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% fax. 
BankAmericard and Master Charge accepted. 


Shipping charges will be added on charge cards. 


Circle 254 on inquiry card. 


Sama day shipmant. First ine parts only. 
Factory tested. Guarantead money back. 
Quality IC's and other components at tac- 
lory prices. 


INTEGRATED CIRCUITS 


Р.О. Box 4430X, Santa Clara, CA 95054 


Will calls: 2322 Walsh Ave. 
(408) 988-1640 


ELECTRONICS 
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Rockwell AIM 65 Computer 
6502 based single board with 1011 ASCH keyboard 
and 20 column thermal panter. 20 char. aphanu- 
meng display, ROM monitor, fully expandabie. 
$375.00. 4K version $450.00. 4K Assembler 
$85.00, 8K Basic Interpreter $100.00 

Special small power supply for AIM65 assem. In 
frame $49.00. Complele АІМ65 in thin briefcase 
with power supply $485.00. Molded plastic 
enclosure to fit AIMOS plus power supply $47.50. 
Special Package Price: 4K AIM, BK Basic, power 
supply, cabinet $599.00 
AIMGS5/KIM/VIM/Super EN 44 pin expansion 


board; 3 lemaie and 1 mala bus. Board pius 3 | 


connactors $22.95. 


AIMGS/KIM/VIM 1/0 Expansion Kit; 4 parallel and | 


2 serial ports plus 2 internal timers $39.00. PROM 
programmer for 2716 $150.00. 32K RAM Board 
assem $419.00. 16K RAM assem $360.00 


Multi-vott Computer Power Supply 
8v Samp, «18v .5 amp, 5v 1.5 amp, — 
.5 amp, 12v .5 amp, – 12 option. «5v, «12v 
are regulated. Kit $29.95. Kil with punched frame 
$37 45, $4.00 shipping. Kit of hardware $14.00. 
Woodgrain case $10.00, $1.50 shipping 


PROM Eraser 

Will erase 25 PROMs in 15 minutes. Uitra- 
violet. assembled $37.50 
Sately swilch/Timer version $69.50 


60 Hz Crystal Time Base Kit $4.40 


Convers digital clocks irom AC line frequency 
lo crystal time base. Outstanding accuracy. 


NiCad Battery Fixer/Charger Kit 

Opens shorted calls thal won't hold a charge 
and then charges them ир, all in ane kit w/full 
parts and instructions. $7.25 


LAC 7000+Printer $389.00 
40/64 column dot matrix impact, std. paper. 
Interface ай personal computers. 


$-100 Computer Boards 
8K Static RAM Kit 129.00 
8K Static Godbout Econo ПА Kit 145.00 


16K Static Godbout Econo XIV Kit $285.00 
24K Static Godbout Econo VIÍA-24 Kit 435.00 
32K Static Godbout Econo X-32 Kit $575.00 


16K Dynamic RAM КИ 199.00 
32K Dynamic RAM Kil 310.00 
64K Dynamic RAM Kit 470.00 
Video Interface Kit $128.00 


80 IC Update Master Manual $55.00 
Complete IC data selector, 2700 po. master refer- 
ence guide. Over 51,000 cross reterences. Free 
update service through 1980. Domestic postage 

$3.50. 79IC Master closeout $29.95. | 


280 Microcomputer 
16 bit VO, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Base Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. 


Video Modulator Kit $8.95 
Convert TV set into a high quality monitor wie 
affecting usage. Comp. kit w/full instruc. 


Modem Kit $80.00 

State of the art, orig.. answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. 


BSR Controller $39.95 
Connect your computer to the BSA Home Control 
System. Computer controlled ultrasonic trans- 
mitter for your BSR. Software for 1802 user. 


FREE: Send tor your copy of our NEW 1980 
QUEST CATALOG. include 28¢ slamp. 
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SPRINT 68 
MICROCOMPUTER 


CONTROL COMPUTER 
DEVELOPMENT SYSTEM 
6800 MPU, serial 1/0, 48K RAM. dual B" 

drives, WIZRD multitasking DOS, 


Editor, Assembler, 12K BASIC all for 
$3995. 


SOFTWARE OPTIONS 
C compiler, PL/W compiler, PASCAL 


HARDWARE OPTIONS 
EROM Programmer, analog 1/0, parallel 
1/0, 488 GPIB 


1801 South Street 
Lafayetie, iN 47904 
Phone: (317) 742-8428 


Circle 255 on inquiry card. 


& 


SALES : SERVICE + SUPPORT 


THE BEST NEW YORK AREA PRICES 
ON ALL OHIO SCIENTIFIC COMPUTERS 
= LOCAL USERS GROUP - 
BUSINESS AND PERSONAL SYSTEMS 


PROFESSIONAL BUSINESS SOFTWARE: 
Accounts Recelvable Accounts Payable 
Wholesale industry Distribution 
Grants Accounting System 
Payroll 


ALSO AVAILABLE: 
"Eaton LAC 7000+ Plain Paper Printer,..$356. 
Okidata Microline 80 Printer- 
upper/lower casa, graphics, any paper, 
software selectable print size...,....82? 
*Hszeltine 1420 Terminal.......... 27. ..94B. 


MASTERCHARGE & VISA WELCOME 
Designers & Builders of Information Systems, Inc. 
One Mayfair Road - Eastchester, New York 10707 


(914)779- 5292 


Circle 258 on Inquiry card. 


80X24 VIDEOTERM" 


7X9 MATRIX DISPLAY FOR 


име case чехи: APPLE IO 
ЖГ ы 


= prés TAE MANE OF ар CONPUITA ик 


80 columns by 24 lines with easy to read 7x9 dot matrix, 

| upper and lower case with descenders using shift tock 
feature * 1K lirmwara incorporates PASCAL and BASIC 
protocalls so user i& nol required to entar machine 
language programs or change PASCALS. Misc. info ог 
Goloxy files • Compatibíe with all APPLE I! peripherais 
зо user won't need new soltware palches lor tuture 
soltware products * Crystal controlled dot clock for 
excellent character зіву e VIDEOTERM is the same 
size às the Appia language card and power consump 
ton is held to а minimum (hrough the use of CMOS and 
lower power devices + Character sat can be user dè- 
finable up 10 à maximum of 128 symbols of 8x16 dol 
ma&irix tonl » Display control character mode and four 
elandard display formats controlled by escape sequen: 
cas * Bullt in light pen capability * Inverse display 
mode = 50/60 HZ operation + Sockels on aif IC's. 


PRICE Without graphic EPROM $345 
ОРТЮ 


ү ad. VIDEOTERM УУ пан 
an $12 
MAHUAL: $15 eem emus 

VIDEX 3060 H.W. Thistle РІ. Coralla, OR 87230 Phones (503) 758-0521 


Circie 261 on inquiry card. 


(212) 933-4170 


APPLE (| PLUS WITH 48K RAM 
TEXAS INSTRUMENT 994 COMPUTER 
TI 819 PRINTER 
TI! 820 PRINTER 
CENTRONIC PRINTERS: 
730- 1 PARALLEL PRINTER 
737.1 PARALLEL INTERFACE 
SPINWRITERS FROM NEC 
5510R/O SERIAL INTERFACE 
5520KSR SERIAL WITH KEYBOARD 
5530 PARALLEL INTERFACE 
COMPRINT 912 APPLE, TAS-80, PET 
912 SERIAL 
PAPER TIGER ма. 


BASE-2 8005S. г PRINTER 
COMMODORE BUSINESS MACHINES 
PET 2001-88 COMPUTER 
РЕТ 2001-2120 
РЕТ 032 ВОСНАЯ SCREEN 


РЕТ 2022 TRAC. FEED PRINTER 

PET 2023 FRIC. FEED PRINTER 

PET 2040 DUAL FLOPPY DISK DRIVE 
1 MEG STORAGE 


воо 
INTERTEC SUPERBRAINI32K) 
NORTH STAR COMPUTERS 


» HRZ2-32K-D-ASM 


HRZ-2-32K-Q-ASM 
DISPLAY TERMINALS 
INTERTUBE 1 
HAZELTINE 1410 
1420 


1500 
IMMEDIATE DELIVERY FROM STOCK 


MULTI- BUSINESS COMPUTER SYSTEMS 
MARLBOROUGH STREET 


PORTLAND: CONN 06480 
| 1203} 342-274? mm 


Circle 256 on Inquiry card. 


DISK DRIVE/ CRT 
SALE 


Shugart 
SASDIR 
for 
RS MOD. 11 
Only 


5485 


Hazeltine 1000 (unused 
Shugart SA400 .. ki 
Pertec FD200 .... 

МР! B51 ........ 


Dual Drives w/PS/Cab 
Limited Quantitles 


3304 Ш. Machrthur Blvd. 
Santo Aina, СЯ 92704 


(714) 979-9923 


Circle 258 on Inquiry card. 


We are interested in buy- 
ing new or used Zilog com- 
puters & accessories and 
Varian Minicomputers or 
parts. 


Write or telephone: 


Keith Jenkins 

& Associates Inc 

Suite 354, Graybar Building 
420 Lexington Ave 

New York, NY 10170 

(212) 599-0447 


Circle 282 on Inquiry card. 


COMPUTER 
EQUIPMENT 
& SOFTWARE 
BARGAINS 


EVERY MONTH 


BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14") pages. Classified ads are 
only 10° per word and are indexed for 
easy and fast location. Subscription: 
$10 a year/12 issues. Bank cards ac- 
cepted. Money back guarantee. 


COMPUTER SHOPPER 
P.O. Box F-14 
Titusville, FL 32780 
(305) 269-3211 


Circle 257 on Inquiry card, 


CROMEMCO 
SYSTEMS 


DISCOUNTED 


System 2 with 64k RAM—$3195 
System 3 with 64k RAM—$5735 


Discounts up to 20% 
on most Cromemco hardware. 
We carry the full Cromemco lina. 


TORREY PINES BUSINESS SYSTEMS 


14260 Garden Rd., Suite 1B 
Poway, California 92064 
(714) 486-3460 


Add 3% for shipping and handling 
California residents add 6% sales tax 


Circle 260 on Inquiry card. 


MICROCOMPUTERS and | 
PHYSIOLOGICAL SIMULATION 


[epee E. Randall, Indiana University 
chool of Medicine, Bloomington 


Foreword by Arthur C. Guyton, University 
of Mississippi School of Medicine, Jackson 


This book provides microcomputer hardware and 
programs suited for teaching simulations such as 
nerve action potential, cardiac: action potential, 
cardiovascular system mechanics, and the glucoso 
tolerance tesi. 

"Sorely needed for those of us who are just begin- 
ning to adapt microprocessors to teaching appli- 


cations in Physiolpgy. Dr. Randall is eminently 
qualified to do this special job. He has interacted 
for several years with his potentis] readers 
through his activities in the American Physiologi- 
cal Society." 


Bavarly Bishop 
SUNY at Bujjala. School of Medirine 


Feb. 1980. 250 pp.. illus. Paper 06128 $14.50 
Price is subject to change without notice. 


Andaon Wesley g 


Advanced Book Program 
Reading, Mass. 01867, U.S.A. 


Circle 263 on inquiry card. 


Precision 


ngineered 


More Capacitance: Insures stable 
operation over greater line 
voltage variations (105-125 Vac.) 


Power supply guaranteed 
lor one year. 


Transformer designed as integral 

part of system for best line | 
regulation. Not separately encased to 
avoid heat build-up providing longer life. 


Designed to UL specifications. 
Wide opéraling temperature range (0°C to 50°C) 
F pd! lo x 10 май а 22 isolation for enhanced 


м Tun ИР r- 
With the number of disk drives on the market increasing, 
more and more people are beginning to ask what's under- 
neath that cover. 

The CCI" series of disk drives have been designed for long 
life and ease of operation. The features shown above are what 
set our CCI drives apart from the rest. With a ССІ drive you get 
an integrated professional design! 

If you're still not convinced that you get the most for your 
money with a CCI drive, just ask for our complete specifica- 
tions sheet, Then, compare our disk drives to anyone else's. 


51/4" DRIVES 


CCI-100 40 Track (102K Bytes) for TRS-80* Modell $399.00 
СС-189 40 Track (102K Bytes) for Zenith 289 $499.00 
CCl-200 77 Track (197K Bytes) for TRS-80° — | $675.00 


8" DRIVES 
ССІ-800 77 Track (1/2 Meg Bytes) for TRS-80* Model! 1 $895.00 
All СС! drives are also available for 220 Vac (50Hz) operation. 


Easy access to terminating 
resistor for easy fietd 
conversion from drive 

О to drive 1, 2, or 3. 


Ives... 


Scratch resistant steel cover: Primed and baked 
enamel finish. Virtually eliminates video interference. Color 


_ compatible with Radio Shack or Zenith 289. 


Increased ventilation for 

additional cooling: Top, 

side and bottom venis mean lower 
operating temperatures 

for longer life. 


Switch designed with high 
current ratings (10 AMP). | 


Simpler, more - 
reliable circuitry. 
Ld 
Extender: 
Easy plug-in access 


3-wire groundee 
tor added оре 


Operating Systems 
NEWDOS Plus for 51/4", 40 and 77 Track Drives—with over 200 


modifications and corrections to TRSDOS $110.00 
CP/M for Modell, Zenith $150.00 
CP/M for Model li, Altos $199.00 


Software by S&M Systems 
INSEQ-80" —Indexed Sequential Access Method (ISAM ) 

for the TRS-80 Modell. 
Four machine language programs that can be called from your 
BASIC program via USR functions to access records either sequen- 
tially or randomly. The INSEQ-80 programs maintain all indexes and 
chains for you. Includes reorganization utility to consolidate files. 


$49.95 
Professional Business Software using INSEQ-80 for 
the TRS-80* Model 1 and Zenith 289. 
Accounts Payable, Accounts Receivable, 
General Ledger, Payroll per package $99.00 
Inventory per package $125.00 


TO ORDER CALL 


Massachusetts residents call 617/242-3350 


ComputerCity iste 


175 Main Street, Dept. B-8 , Charlestown, MA 02129 
Hours: 10AM-6PM (EST) Mon.-Fri. (Sat. till 5). 


For detailed technical infor mation, call 617/242-3350. 
Freight Collect, F.O.B. Charlestown. 
"TRS-80 is a trademark of the Tandy Corporation 


Products also available from: Radio Shack, NEC, Centronics, Paper Tiger, TI, Altos, MPI, Zenith, ATARI, Mattel, 


PET, OKIDATA, Apple, Eaton/LRC. 


FRANCHISE AND DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 
Retail Stores: MA: Burlington, Charlestown, Framingham, Hanover NH: Manchester RI: Providence 
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Тыш йе zcharga 
iri eer Dre 


m vostfr i ftl 


ёк BYTE STATIC. RAM MODULE FOR THE 6800; COMPATIBLE | 
WITH THE MOTOROLA EXOAciser* BUS AND D-2 К 

TWO SEPARATE 4k ADDRESSES: EACH MAY BE USED AS RAM 
OR TREATED AS ВОМ | 
SWITCHES SET ADDRESSES AND CONTROL RAMIROM OPTION. 
ALL IC's ARE ЗОСКЕТЕО; EACH IC НАЗ A BYPASS CAPACITOR. | 
ACCESS TIME: 450 NSEC. | 
DIMENSIONS: HEIGHT 9.42519. WIDTH 9.750 IN THICKNESS 
062 IN | 
SIGNALS: RW, УМА OR VUA (JUMPER), 02 

STATIC RAM. LOW POWER 2102AN AL UR EQUIVALENT. 

THE ALIGBBK COMES ASSEMBLED АМО TESTED WITH A ONE | 
YEAR WARRANTY. 

PRICE $250 


di Loa. INC 


JAMAICA. aew YORK 11415 
12121 459-4064 


*EXOHciser is а trademark af Motorola, inc, 
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STATIC RAM CHIPS 
FACTORY PRIME зоо 


21141. 450 ns.$5.90 200ns. $6.90 
4044 450 ns. .$5.90 250 пѕ. $6.90 
Add $5.00 Handling on Orders Under $200.06 


32K STATIC RAM BOARD 
FOR THE 8850 AND 5850C BUS (SWTP eic.) 
* SS50C M nq Addressing (can be disabled) 


е Wrta Protect 
• Gold Bus Conneclors 


——— Ha 46A 


| ard dur fr Joanda and Systems for the SS E90 7 Out || 


and Systems for the bus 
including our "UNIQUE BO x24 VIDEO BOARD, and our AC 
Producis for all computers. 


БХ" Q 


1337 W. 37th Place > cra LE em 
(312) 927-5510 « TWX 9 
Ihe Company that à 
Quality Electronic products since 1975. 
DIMIX* and OHUST” же fegedered Traderars 9 GIMIX INC. 
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r 


SCREEN 


s IMPROVE IMAGE CONTRAST 

€ REDUCE EYE FATIGUE 

€ ENHANCE SCREEN LEGIBILITY 

e PROVIDE A MORE PLEASING 
DISPLAY 

a GIVE A DISTINCTIVE PROFESSIONAL 
LOOK TO YOUR SYSTEM 

Tha GREEN SCREEN is custam molded ta 

tit nicaly over the picture tuba. 

№ ingeniously mounts in seconds withaut 

any tools. 


* kb y) *ok 
CALL: (212) 286-5916 
or somi 812.50 + $2 S&H 


ALPHA product = 


* 87-74, 79h Et, Woodhaven, М.Ү. 11421 
ж 


жжжжжжжж Жжжж 


X ok ak ak ak ak k k k k k k k k k k k ok 
ЗА. ARR. meren 7 
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The World Has Seen 
Tiny Basic, Tiny Pascal, and Tiny С. 
Until Now, 
Microcomputer LIS LSPs Have Been 
ny L 


TLC-LISP is uny in only one neca tS introductory 
price of $150 for all the features described in the 

"What's New" column of the May BYTE. page 292. 
Thus offer will only last ‘td Sept 2, 1980; after that 
date, we require S20 for the manual and $250 for 
the complete system. (Cal residents, always add 
6% sales tax: and foreign orders, please add $3 
for shipping ) 

in All Other Ways, TLC-LISP Is 


К :5 a BIG subset of MIT's LISP Machine LISP. the 
world's best LISP It в BIG in performance, averag- 
ing 173 the speed of a KA-10 Ir is BIG т docu- 
mantation, supplyng a manual wntten by John 
Allen, founder of TLC. author of “Anatomy of LISP” 
and editor of BYTE's special LISP issue It :5 BIG in 
quality, being designed and implemented by a team 
with thirty years combined LISP expenence So. 
get onthe TLC-LISP bandwagon early, discover the 
power and flexibiity of LISP using the BIG LISP wth 
the uny ance 
(T.(L.C)), The LISP Company 
Box 487 Redwood Estates, CA 95044 
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6502 


FORTH 


. іза structured, high-level macro language well 
sulted to microcomputers. 6502 FORTH is avail- 
able now for KIM, SYM, and AIM systems with 
at least 12 K of RAM starting at either $0200 or 
$2000, Includes a built-in 6502 assembler, text 
editor, and virtual memory file software linked 
to the system cassette interface. (An app. note is 
provided which shows how 6502 FORTH can 
easily be interfaced to a low-level disk driver) The 
package. which includes a commented source 
listing of the complete system, object code on 
cassette, and a user manual, sells for $90.00 (п. 
clude $4.00 S&H). Payment musi be by U.S. 
check or money order. (Specify system type and 
starting location) The user manual is available 
separately for $15.00 (include $1.50 S&H) 


ERIC C. REHNKE 
1067 Jadestone Lane 
Corona, CA 91720 
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SAVE 
15-50% 
OF YOUR DISK SPACE 
HUFF n PUFF 


Bit compress your files with 
savings up to 50% 


Cut your TP connect time by up 
to 50% 


2-80 code compatible with 
CP/M and CROMEMCO CDOS 


Free 30 day money back 
guarantee 


HUFF n PUFF is available on 8” 
diskette, single or double density 
for $75. 


(California residents add 6% sales 
tax) 


J and $ SOFTWARE 
2406 TORREJON PLACE 
CARLSBAD CA. 92008 
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The best choice 
in mainframes ! 


® 3100 CARD FRAME № ААГ, BLOWER 
€ 22 МН: 12° CRT MONITOR © ASSEMGLED Ь ТЕКТЕП 
@ 1B AMF FOWER SUPPLY @ REAOY FOR YOUR CARE 


€ UPPER & LOWER CASE @ $895.00 CEM QUANT. ONE 
ASCII KEY BOARDS 


oo] INFINITE 


ейин (re (i Ге 
B18 €. STRAWEAIDGE, MELBOURNE, FL 32901 - (208) 724-1588 
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H9 OWNERS! 


Upgrade your video terminal with one 
of these long overdue kits: 


GRAFIX —Graphical display capa- 
bilities assembled and tested $69.95. 
Kt $59.95. 


CURSOR CONTROL — A total of 
8 functions assembled and tested 
$34.95. Kit $29.95. 


FLICKER FREE — 4800 baud 
Operation assembled and tested 
$79.95. Kk $69.95, 


All have а full 6 month warranty. 


NORTHUJEST COMPUTER 
SERVICES, INC. 
8503 М.Е. 30th fivenve 
Vancouver, WA 98665 
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gaPPLE 


SUPER SALE 


16K Apple Il $ 

or Apple 11 Plus 995.00 
Apple Disk Il 

w/controller $529.95 
Apple Soft or | 
Integer Cards $159.95 
Pascal Language Card $459.95 
10 Megabyte Disk 

for Apple $4695.00 
DC Hayes Modems $339.95 


| Graphics Tablet $695.00 


ULATAN COMPUTER STORE 


P.O. BOX 1000 DESTIN FL 325a! 
ACROSS FROM RAMADA INN 
904-837-2022 


Credit Cards Accepted 
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mic ү ОРОЕЕ 
Immediate response to your orders (verbal or grs toll-free (800) 421-0347 


‚ @appice “Il... Apple И plus 
and the NEW Apple III 


The complete, ready to run computers... Connect to your 
color TV and start writing programs today. APPLE is faster, 
smaller, more powerful than it's predecessors. APPLE will 
change the way you think about computers. Call for our Price. 


INVENTORY CONTROL SYSTEM FOR Apple Il 

The first truly professional system that can tackle up to 8,100 
items - Transaction register/audit trail • Inventory Status re- 

рой · Re-order report · Keeps track of purchase orders auto- 

matically • Will handle multiple departments or divisions 

Fast data retrival. 

Minimum hardware requirements: APPLE 11 Plus with 48K, 

E. one disk drive and 80 column printer. 

= _ Introductory Price: $99.00 Including comprehensive manual. 


ZENITH ATARI 800 Бесна System 


DATA — | = Packed with: Computer Console, Basic 
SYSTEMS:|| MEME | Language Card, Education System 


Smart Video 
Terminal 


Master Cartridge, Casaette Recorder, TV 
Modulator, 8K Memory (expandabie to 

48K), Power Supply & all Books and 
Manuals $799.95 
ATARI 400 System tor tess 

vstem fo 
Computer | D “el аи Packed with: Computer Console, Basic 
System: i eee Language Cartridge, Power Supply, TV 
includes: 219 Display, a built in 5%” Modulator, and all Books and 

Floppy Disk, 2 serial ports, and 16K of Manuals $499.95 
memory. 2295.00 48K Memory 2595.00 | ATARI Program Recorder 69.99 

Also 48K 7-19 has a Z80 Micro -processor, ATARI Sotware, Roma, Cassettes 25% off list price 


numeric keypad and 8 function key. 895.00 ATARI Expansion Memory ВК Module 99.99 
i = E 16K Module 169.99 


(xcommodore the Great American Solution EPSON MX-80 


DOT MATRIX PRINTER 


The new Mode! MX 80 is a high-speed 
bidirectional, impact printer capable of 


aan CBM 8050 
| DUAL DRIVE 
| FLOPPY DISK 


printing 9x9 dot matrix characters. Prints 
enlarged, condensed, condensed /enlarged, 
normal characters with 40,132, 66, 80 col- 
umns per line logical seeking function. 


$645. 


CBM 2022 Meu o ныс алы, 


TRACTOR zer i 


dh PRINTER А 


СВМ 8000 SERIES BUSINESS COMPUTER CBM 2061 SERIES BUSINESS COMPUTER EPSON TX-80... 
DOT MATRIX PRINTER 


DYSAN DISKETTES with graphics $795, 


THE CADILLAC OF THE FLOPPY DISKS AT LOW LOW PRICES 
8" (BOX OF 10) e 3740/1 sgl side/ sgl densilyeas«sassoon»2222*2 a 4.50 ea А 
> 3740/10 sgl side/dbl депзйу,,...............6.95еа 16K RAM set of 8 4116's 
5" (BOX OF 5 )«104/1 sott sector » 107/1 10 sectors 250 ns or better $59.00 


è 105/1 16 sectors ... 2.454. 4.50 ea 


Prices subject to change without notice. 
VISA and MASTER CHARGE WELCOME. Allow 2 weeks for cashiers i 
check to clear, 4 weeks for personal checks. Add 2% for shipping and 


handling. Calif. residents add 6% sales tax. (Sorry, no C.O.D.) BUSINESS WORLD 


U.S. and International dealer inquiries invited. 15518 Hawthorne Boulevard 
Capyright 1980 » MICRO Business WORLD Сис 274 on inquiry card. Lawndale, California 902601213) 371-1660 


Teach 
Yourself by 
Computer Software" 


Educational Sofiwan on ALL вынось 
fi homi and school 
lor Anpio* and TRS-B0* *) 


Write lor roe brochure ta 
Teach Yoursell by Computer Galtware 
40 Siuyvesant Мало! 
Geneseo, New York 14454 
710-343-3008 


"тайн o! Jape Corbin Нас “Nemes gi Vendy Corp 
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COMPUTER FORMS 
DISTRIBUTOR OF COMPUTER PAPER 
PRODUCTS 


All paper products are white, blank, tractor feed, 
{Pinfeed) FANFOLD CONTINUOUS stock. 


6'"x 4'" POSTCARD STOCK (7" width with %" 
margins). Use as is or trim for 3%" x 5%" card. 
Pkg 1000 cards...$17.95 Pkg 2000...929.95 
Box 4000...$49.95 


STANDARD 9 '4''x 11" COMPUTER PAPER 
(815 '° x 11°" sheet) 

Pkg 500 sheats...$5.95 

Box 3500 sheets,..$27.95 

Box shipping weight...31 Ibs 


TRY OUR MINI-PAPER! 6' x 8'' sheet size 
17” width includes 4%" tractor margins) 
Bax 3200 sheets...$23.95 Sh. Wt. only 17 Ibs 


CASH ORDER: Include $2 for shipping, excess will | 
be billed with your order. 

CREDIT CARD ORDER: Shipping wil! be added to 
your order. Include ALL credit card information. 


Send for FREE Catalog of CHECK or 
Paper Products. Postcard Money Ordar 
stock, eddress labels, many 

sizes & types of paper. 


COMPUTER FORMS (616) 429-7922 
5588 Caribou, Stevensville, MI 49127 
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STRUCTURAL ANALYSIS 
SOFTWARE 
For TRS-80 and North Star 
Computers 


SPACE FRAME [Finita Elament — Stiffness Method) 
Frame, Мала Frame, Spaca Tmiss & Floor Grids 
Disk Version $150.00 


Cassette Version $50.00 
TRS-BO Model Н $200.00 Documentation Daly $25.00 


plus postage 
TRUSS FORCE (Method of joints solution of Common Trusses} 


Diak Version £50.00 Cassette Version $25.00 | 
Bocumentation Only $5.00 plus postage 


L ппрівх Method) 
Bk Ven FEO Mateo Version 926.00 
Documentation Only $5.00 plus postage 
ENGINEERING ANALYSIS 
SOFTWARE 


Р.О. Box 26206 
Fort Worth, Texas 76116 
Phone (214) 298-1248 


In Galifomia Contact: 


MICOPS INC. 
421 Royale Park Dr. 
San Jose, Ca. 95136 
Phane (408) 629-5716 
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GET Paid 


for usin your 


omputer = 
FUN! и sg 


RUSH COUPON FOR 


< FREE са 
GREP'SPARETIME Bova 


Send today tc —DAR-BE * . 
3110 Fulton Ave, Sacramanto CA 95821 


we FA VANY PANY 1 
7, NERVES 


4 STREET 
ZS CITY 
ЭЙ STATE ZIP 


: VEN ANA? w ЖАМУ ААС 
РАЗ И АЛИ С 


70909 ANE ANNE ANA 
ео hl a 
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=Diskettes = 


8Sinch-softihard sector: 
Sng! side-angi dans $2.95 
Sngi side-dbte dens $3.55 
Sngi side-ravershi $4.55 
Obio side- angi dens $4.55 
Ohia sida-dhte dens $4.90 
5 inch-soft/hard sector: 
Sng! side-40 Trk $2.75 
Ohie side-40 Trk $4.05 
Sng! зше-77 Trk $4.35 


Visa/Mst.Chg/COD - call 


2064884552 


HARREX CORPORATION 
Media Sales Division 
Р.0. BOX 249 
Kenmore, Wash. 38028 
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FIELD ENGINEERS 
TECHNICAL SUPPORT 
FIELD SERVICE MANAGEMENT 


SYSTEMS 370/360, H-200, 
XDS, Univac, CDC 
All large & medium CPU's 


MINI's PDP, NOVA, G.A., HP, 
віс... Al} Mini Systems 


0O STC, TELEX, CDC, ITEL, 
CALCOMP, etc... All 


Peripheral Expsrience. 


SPECIALIZED PLACEMENT OF THE 
FIELD SERVICE PROFESSIONAL 


LET US LOCATE THE BEST OPPORTUNITIES 
FOR YOU 


NATION WIDE 


FIEL SEAUIGE SEARGH 


925 Е. RAND RD. 
AALINGTON HEIGHTS. ILL 60004 
13121 398-5535 


Privata Employmant Agency — no foes 
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SPECIAL PRICES 


HARDWARE, SOFTWARE, 
PERIPHERALS 


@appic computers 
SUIENTIFIE 
Vector Graphics 


Most items in stock for 
immediate delivery. VISA/MC. 


For Our Catalog, Contact 


Computer Distributors 
PO BOX 9194 
AUSTIN, TX 78766 
(512) 345-9729 
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Now on Disk 


Learn FORTH 


FORTH is a structured high level language that dramatically 
cuis program development time. You caa expand ihe 
FORTH language by defining new operations and dats types 
FORTH programs are compiled to reduce memory «pace and 
speed execution. 

tinyFORTH ix a complete version of the powertul FORTH 
language tailored to the TRS-BO. The disk unyFORTH зу». 
tem is a stand-alone operating зумет wilh FORTH, а text 
editor, an assembler, and graphics 


Learn FORTH on your own computer. The tinyFORTH 
user's manual contains hundreds of examples te teach you 
FORTH in a hands-on style 


tinyFORTH for 16k level 1 TRS-80. 

Disk version and full documentanon š $49 98 
Cassette version and full documentatyon . $39,495 
Documentation only (disk version} ПН. 


АН onders ase fully guaranteed. Add $1.50 for postage and 
handling. Order with check, money onler, Visa, or Master- 
charge 


White for a FREE booklet descnting FORTH. 


The Software Farm 


Box 2304 Reston, YA 22090 


Circle 280 on inquiry card. 


4 
NOBLE po вок уь PHONE: moa) 4551814 


COMPUTER CORPORATION 


ADD the ultimate to your computer system 


"SOUND" 
106,000,000 Distinct Sounds 


Noble Computer Corporation announces the 

develo T and production of a computer 

SOUND board, for S-100 or 5:50 Bus User 

iam lete with software, capable ol producing 
оп distinct sounds. 


Also available - 9°50 INTERFACE 


Open up your computer system to Ihe real 
world. Now at last there is ап 5-50 1o S-100 In- 
terface available that allows you to be com- 
ee with any S-100 Bus interface system, 
IO media or memory system. This third 
generation S-50 Bus Interface features: 


€ Selectable memory addressability 
€ Saiectabla ГО Device AddressabHiLy 
e Upto64K Addressability 


Both products are assembled, tested, and 
guaranteed: 


Computer Sound Board - $179.85 
S-50 to S-100 Interface - $129.95 


DAL - COMP 


DAL-COMP gives you the finest lines in electronic hardware, components, computer boards and peripherals. 


SD SYSTEMS 


FOR S- 100 
Memory Boards, Video Boards, CPU Boards, 
PROM Boards, Single Board Computers, Control- 
ler Boards, Software. 


SSM 


FOR S- 100 — APPLE 
Video Boards, IO Boards, Music Boards, CPU 
Boards, RAM Boards, EPROM Boards, Extender 
Boards, Terminator Boards. 


AP PRODUCTS 
Solderless Plug Boards, Bread Boards, Flat Ribbon 
Cable Assemblies, jumper Headers, Test Clips, 
Connectors, Sockets. 


CALIF. COMPUTER SYSTEMS 


FOR S- 100 — APPLE — TRS 80 
Interface Boards, PROM Boards, Controller 
Boards, CPU Boards, RAM Boards, Mainframes, 
Extender Boards, Proto Boards. 


QT COMPUTER SYSTEMS 


FOR S- 100 
Memory Boards, CPU Boards, Clock Calendar, 
Motherboards, I/O Boards, Video Boards, EPROM 
Boards, Controller Boards. 


MOUNTAIN HARDWARE 


FOR APPLE 
Intro] X- 10, Apple Clock, Super Talker, ROM Wri- 
ter, ROM Plus, Music System, A/D & D/A, Expan- 
sion Chassis. 


— PANAVISE — OK MACHINE &. TOOL — MODEMS — EPROM ERASERS — DISKS — DISK DRIVES — POWER 
SUPPLIES — VECTOR ELECTRONICS — IC's — (TTL — CMOS — MEMORY) — SOCKETS — SWITCHES — 


TERMINALS — 


Call Dal-Comp for prices on all your electronic and computing needs. We offer the finest products in the 
industry at prices you can compare with anyone. Check our fast service and responsive sales people. 


CALL TOLL F REE 800-527-5310 - DRE Seana’ fone 350-6898 
THIS MONTH'S SPECIAL 


4116 250№5 8/$48.00 


19.95 | 1771 
79.95 | 1791 


2716 
2732 


8080A 3.90 | 1863/AY51015 5.95 | UV Eraser 


13.95 | 1602B 
20.25 | $-2350 
18.50 | 8212 


Z80A 
8253-5 
8279-5 


| 2114L 300ns 
| 2708 6.25 | 2114L sons 


5.25 | DB25P мае Plug 2.95 

5.00 | DB25S Female Socket 3.60 
26.95 | DB25C cover 1.50 
37.95 | RS232 Set/1 Ea. of above 6.50 
68.95 
3.95 | Dip Switches Call 
7.95 | Zip Dip Sockets Call 
3.50 | Lo-Pro Sockets Call 


o" TERMS OF SALE: Cash. checks. money orders. VISA. Master Charge Minimum Order $10.00. Texas residents add 5% sales tax. Minimum shipping and handling 


єз 
* зү . 
оК o^ 


Circle 284 on inquiry card. 


charge 53.00 COD orders add $2 00 COO fee U.S funds only PRICES SUBJECT TO CHANGE WITHOUT NOTICE. SOME ITEMS SUBJECT TO PRIOR SALE. Wt 
RESEAVE THE RIGHT TO LIMIT QUANTITIES 90 DAY GUARANTEE 


DAL-COMP М/О DIV. 2560 ELECTRONIC LANE, SUITE 108, DALLAS, TEXAS 75220 e (214) 350-6895 
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H89/H8/Z89 
Software Tools That Work 


PIET full screen editor $29.95 
TEXT formatter 34.95 
(order both for word processing) 
C Compiler* 39. 
Airport (real-time game) 19.95 
File packer, modem/file-transfer, 
LISP interpreter, Z80 & 8080 
macro assemblers, more. 


Quality software running under 
HDOS* (requires 32K RAM). 


Available at Heathkit? stores or 
Walt Bilofsky's 


Software Tool Works 
14478 Glorietta Drive 
Sherman Oaks, CA 91423 


Phone orders: (213) 986-4885 
Add $2/order 1st class siage and handling. 
CA residents add 6% sales lax. 

„санлар em The C Program- 
ing Language, an & Ritchie 
"Немк HDOS: Т of Heath Company. 
E: TM of Programma International, Inc. 
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2.80 
***** TESTING/INPUT-OUTPUT ***** 
PACKAGE 


(Primarily for NORTH STAR DOS users who develop 
assembler or machine language programs) 
Featuring: 
[A) Integrated Tesling Package 

€ Full oe ігасе 

ә Вгеакроіп 

в eee RAM conients 


(B] input « Output Package, designed to be called by 

assembdler-oriented programs 

e Random or sequential access to 
disketie files 
e Record ! blockingideblocking with 56- 
uant 

а Console input-output assist 
ә Dala compare and set return codes 


Both for $45 on single density 5" diskelle, ppd. 
Requires 4K beginning at location zero 
Tasl fee may be interfaced to other 2-80 


331 
Ho ны supports single or double density 
Full documentation and source included. 


pon ст Co., 

En Rm Missouri 63385 

(One | fishin Жы Tr eae le oom tes free space) 
10 wilh sting Package - - 
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WISCONSIN AREA 
KOMPUTER CO. 


“Fom Fall Sewer 
Computer Center” 


DISKETTE SPECIALS 


10 dem Wir 26.40 
10 "edat 55. F 29.00 


Mal Orders ar Send for Brachura: 
WISCONSIN AREA KOMPUTER CO. 
1328 BALSAM PLACE 
WEST BEND, WISCONSIN 53095 
Wisconsin Residents Add 47 Sales Tax 

Add 5% for Shipping & Handling 
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" mn 
T TES STANDARD 
"LE e fig-FORTH 


a 


A/FORTH 


FOR THE 


ALPHA MICRO 


PROFESSIONAL 
MANAGEMENT 
SERVICES 
724 Arastradero Rd., Suite 109 


Palo Alto, California 94306 
408/252-2218 


® A REGISTERED TRADEMARK OF 
ALPHA MICRO SYSTEMS 
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FOR SALE BY OWNER: 
MUST SELL! 


Pertec/MITS 300 
ep ae Small Business System. . . 
or will consider selling components 


Altair 8800BT 

64 K static RAM 

10 Mb Pertec top load hard disk 
Qume 45-cps letter quality printer 
Lear-Siegler ADM3A CRT 
Rack-mount desk 


Plus: Microsoft BASIC, utility programs, 
Word Processing, spare 16K, memory test 
routines in ROM, up to twenty 3M Disks. 
Used 24 mo., now in operation. 

Available 8/15. 


Steve Livers 
215-657-6575 

UL Assoc'd, Inc. 

Willow Grove (Phila), PA 
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MINI FLOPPY SALE 
TRS-80 OWNERS 
SINGLE SIDED $365.00 
DOUBLE SIDED $485.00 

READY TO GO-CABINET- 
POWER SUPPLY-CABLE 
ASSEMBLED & TESTED 
ADD ON DRIVES 
SINGLE SIDED $225.00 
DOUBLE SIDED $ 345.00 


INTERFACE, INC. 
20932 CANTARA STREET 
CANOGA PARK,CA. 91304 
(213) 341-7914 


MASTER CHARGE & VISA 
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SUPPLIES 


® ЗМ DISKETTES, MINI OR 
STANDARD 
® 3M DATA CARTRIDGES, 
CASSETTES, DISK PACKS 
е RIBBONS, PRINT WHEELS, 
ELEMENTS, PAPER 


SX. ZAPP 27 


STATIC PROBLEMS??? 
CALL US ON 3M VELOSTAT® 
ANTISTATIC FLOOR MATS 

5555 Magnatron Blvd. #J “тез 
San бк dies , ВЕГА 


(714) 565-4505 BUSINESS SYSTEMS, INC 
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ALL CP/M & CROMEMCO SYSTEMS 
INVENTORY CONTROL (for Макта & Retailers} $250 
Parts explosions for limshed goods & assemblies 
Parts requirements forecasting & Pull Sheets 


| Economic Order Quaniries & Reorder Reports 


1500 items per SD. B" disk side 

ACCOUNTS PAYABLE/RECEIVABLE 3176/3176 
Replaces ali your hand чел ledgers 

Prints Monthly Ledger Sheets. эш Vouchers & $1653 

Aged Trial Balances & Statement 

Handles Discounts, Partial на Credis, Ele 

APARTMENT MANAGEMENT SYSTEM $250 

Pnats ай your Monthly Rant Bills 

Reports Late Paymenis, Vacancies, and Lease Expiralions 

Links with Accounts Receivable Program 

PAYROLL SYSTEM SITE 

300 Employees per S.D. B" disk side 

Federal, Stale and Local Taxes 

Quarterly & Yearly Reports (inc. 941’s & W-2's) 

Prinis Payrot! Registers, Checks & Vouchers 

MAILING LIST 498 
EU 1700 customers per S.D. 8” disk side 

Prints the list by Customer Type, City, aa e 

Can be used to send Personalized 

These programs run FASTER & utt 74 = — 5 

times more All used over 1*5 years by several large corporations. 

Hardware Required 48 KRAM, dual floppy disks,132 col pnnler. 

Written in Cromemco 16 К EXTENDED BASIC (runs under CPA 


FEITH SOFTWARE 
Coderbreet A-1103 
Жунай, Pa. 10095 

{218 887-9780 


Circle 290 on Inquiry card. 


MARKET DATA LISTINGS 


14 common srocks 


A DAILY CLOSE & VOLUME 
Feb. 28, 1978 to present 


A FOR THESE STOCKS 
ASA BallyMfg — HughsTI 
AllisCh CornG 8м 
AHess EsKod LeviStr 
ABdcst GMot Nwtlnd 
Avan Honwli 


$20 Each, $160 Lot — LISTS 


/A Add $30 Per Lot For Diskette 


IBM 8” 20 {IBM 5120 BASIC) 
NORTH STAR 5%” (N,S. BASIC} 


MC, VISA, CHECK, MONEY ORDER 


BINEWAVE 
MARKET 
ANALYSIS 


POST OFFICE ВОХ 415 
BURLINGTON, {OWA $2601 


Circle 293 on Inquiry card. 


11542-1 KNOTT ST. 
GARDEN GROVE, 


uten" 
ucts, inc. 


4116’S.200NS. 


ADD-ON MEMORY FOR: 
APPLE, TRS-80, HEATH, 
EXIDY, SD. EXPANDORAM. 


8 tor 549% 
16 for 59590 


ATARI 400 & 800 


MODEL 800 
Computer Console 
Basic Language 
Cartridge 

e Education System 
Master Cartridge 
Basic Language 
Programming Manual 
Operators Manual 

e Alari 410 Program 
Recorder 

* Guide to Basic 
Programming Cassette 
8K Ram Module 
Power Supply 

• TV Switch Box 


MODEL 400 
s Computer Console 
e Hasi t Language 
Cartridge 
e Basic Language 
Programming Manual 
а Operators Manua 
e Power Supply 
e TV Switch Box 


CALL FOR 
PRICE 


AVAILABLE 
FROM STOCK 


SA801R | 2114's 


Bare Drives (200NS.) 


Single Sided/ 
Sgl/Dbl Density — 
54 " ea 


CALL FOR PRICE 
(1-49) 


AND 
DELIVERY 50&up $4.35 ea. 


LINEAR COMPONENTS 


CA 92641 


(800) 854-6411 
(714) 891-2663 


MICROBYTE 
32K STATIC 


RAM BOARD 


• |EEE/S-100 

4K Bank Addressable 
to any 4K Slot within 
a 64K Boundary 
On-board 8-Bit 
Output Port 

No DMA Restrictions 
Assembled & Tested 
4MHz Operation 


490% 
SANYO 


B&W 
MONITORS 
9” MODEL 


$4759 


15” MODEL 


$250" 


2716 $ 


5-VOLT ONLY 
(450 NS) 


525%, 


HITACHI, FUJITSU 


INTEL’s $30.00 


CAPACITORS 
.1@ 12 VOLTS 
CERAMIC 


11c 


100 for $10.00 


IMSAI CONN. 
100 PIN GOLD 
SOLDERTAIL 


$290 ea 
or 
1 0 for $230 ea 


SA800 DISK DRIVES 


SHUGART 8" SGL SIDED/DBL DENSITY 
DISK DRIVE, WITH CABINET, PWR. SUPPLY. 
(ASSEMBLED & TESTED) 


SHUGART SA400 


e Enclosed in Metal Case 
e Cutouts for Data Cable, 
Switch, Fuse & Pwr Cord 


5315% 


TRS-80 DISK DRIVES 


Shugart SA400, Single or Double Density, 
soft Sector, up to 218K Bytes, 25 MSec. 
Access Time, Software Compatible. 


$39500 


REGULATORS 


320Т-5 ......... .90 
3201-12 ........ Эр 
340Т-5......... 

340Т-12........ '88 
78HO5........ 5.25 


TERMS 


CATALOG 


(1) DRIVE INSTALLED 
$77500 


STATIC & DYNAMIC 
RAM CHIPS 


2104 
(4K Dynamic) p e 


4108/4115 
(BK Dynamic) 5400 ea. 


5251-3L 
(4K Static) 5550, 
250 NS 


LOBO INTERNATIONAL 
TRS-80 EXPANSION 


(LX-B0) INTERFACE 

e CONNECTS DIRECTLY 
TO KEYBOARD 

e TO SERIAL PORTS 

® PARALLEL PORT FOR 
PRINTER, PLUS MANY 
MORE OPTIONS. 


$498" 


CENTRONICS 


PRINTERS 
(MODEL #703) 


180 CPS Bi-DIRECTIONAL 
LOGIC SEEKING PRINTER 
132 COLUMN CARRIAGES 
VFu d CENTRONICS 
PARALLEL INTERFACE 


(2) DRIVES INSTALLED 
312509» 


MICROBYTE 
[16K kameo 


5-100 Compatible 

4K Bank Addressable 

Extended Memory 

Management 

No DMA Restrictions 

Assembled & Tested 
e 4MHz Operation 


$250 


7415244 
$475,, 


QTY. PRICES AVAILABLE 


CENTRONICS 
MODEL 


#737 


PRINTER 
(IN STOCK) 


$8259 


LO-PRO SOCKETS 


1-99 100 UP 


2108'S 


(450 NS) 


Name, Address, Phone 
Ship by: UPS or Mail 
Shipping Charges, Add 
$2.00 up to (5) Ibs. 


Circle 294 on inquiry card, 


We Accept Cash, 
Check, Money Order, 
Visa & Master Charge. 


C.0.D.'s on Approval. 
(U.S. Funds Only) 
Tax: 6% Calif. Res. 


AVAILABLE 
CALL 
OR 
WRITE 


$ 800 , 
8/58" 


BYTE August 1980 295 


296 


5NJIQ0N — 20 SN77JN 
SN7WIN — SNTAMN 
sem 20 SNAN 
SNMHQM — SHINN 
SNIN .% ниям 
ЭМО — 20 чач 
SNAM .29 S74 iN 
гач 29 Ымм 
SMMONN 2 SNTUSN 
SNAN 2 SNMBEN 
SNIN Шш А 
SMMHN 2 SNIEN 
5мин 25 SN IN 
мам 4 амгы 
SMMHN CN SN MAN 
SMHISN .% SAN 
М .% МТМ 
SNTOON LD SN7T4RN 
SN?) „09 SNTHIN 
SN a SN74100N 
BNH2IN „5 мате 
SNMBN 29 5991003 
SANAN .29 SNTALLEN 
эмм 35 504744219 
SMMEN ‚5 SNMIZ2N 
SNNN 20 Sf474121N 
SNMEN 3$ 5f474| 2514 
SNMUN S 35 SINT4126IN 
лен = A0 SN7ULEEN 
SNHHN A 51474136N 
SNIMON — M SNMI4IN 
SNMAIN 9 SNNN 
На — .58 чм 
5млн — X мачм 
SNIN LS Уч 
SHTMSN A 597414714 
SMHARN — 8j STALAN 
SNMON 89 SN74150N 
SNIN — Sf4M15)N 
SNMMN „25 SN HISIN 
SMMSIM — 2 5SiNT4153N 
SNMSIN — .20 5474191 
Быны 20 54554 
ЗНА 25 SN 74155N 


SNT4)57N 


M 
n 
E 
с 2405 1.19 
com T- 
cow 5 
cp AS 
соеп „39 
Coun 5 
TO Ag 
COH LN 
С 04015 1.19 COIS 
Сомік 533 COMM? 
CD4017 119 CDE 
со A сози 
СЕ Кы Са 
coon 1.19 Со] 
CDI 1.39 CD405] 
см: 1.19 со 
E. соя 
3 
E: 
.95 
E 
4 
E. 
аса 4 
сой E: HÇ% 
MCI 2 сэз 
Tcu 1.55 HCS 
TáC 20 E clo 
JACO э HEIS 
мса 1.35 аси 
2.48 Mc? 
ю MCISO 
Nn ТАСЫ! 


AMG 1.75 LINEAR 
LMIOSH 549 
„моюн „80 | 
LMXICN/H .55 LMMOK-15 
„ман m LM3MOK M 
„мын 1.060 мыт 
мн E мэт -5 
LMMXCN/M .35 LMIET-S 
LAC NH 1.00 LMMOT-lz 
L MIS H 110 LMMOT-15 
LM MAK 1.5 мут -16 
мисс — 1.95 LMMOT-24 
мм м LMHN 
LM3I2H 1.35 LIIAN 
LMTITK €.90 LM3TIM 
LMIIBCN/H 1.50 ымм 
„мем 1.30 лч 
мука LB LMWCN  . 
LMIKS.2 1.5 ым L 
Шм20к-12 1.2 мон L 
мк. LB NESIN A. 
LAGIK- 1.5 NESIOA 6. 
„мк. 1.5 NES29A 4 
LM3iZT-5 1.25 МЕНЫМ 1.95 
CMIMTS2 1.25 NESXT 6.00 
LMIOTS 1.4 NESAD 6,60 
мат. 1.2 МЕБ 4.95 
LM320T-15 1.25 NESSON 1.0 
LMT: IB 1.25 NESSSV .H 
LhXT-M 1,25 NESSSN я 
LM 5% HESOB 5.00 
LMIAN 1.46 NES2B 6.00 
LMINN ‚9% NESGSN/H 1.25 
1.35 NES6CN 1,5 
1.3% NESSIV/H .99 
1.5 % 
1.25 1 
1.35 


L596 
"L510? 
74L S108 
MLSII2 
1445123 
741.5125 
141.513 
941.5136 
TAL 5138 


BYTE August 1980 


ņa NE Pd 


ваза 


bxhsmss 


n prd аа зин peo гы Pt ай-ий д: ы 
RELABZRSRRSRURDRRRw 


‚НИ 


SNTALEON 
SN'MIGIN 
SN74162N 
547416534 
SNMIMIN 
SNT4158N 
УМЕН 
51474573 
SNILTON 
SN74) 72N 
SN74173N 
SNTATHIN 
SNTÀ1TSN 
SNTIITSN 
SNTMITIN 
SNMIT9)N 
5474109 
5м7ашм 
SNT4RN 
эчмим 
АМИ 
SNH)ISN 
Ара 
SIN74190N 
SNNN 
514741924 
$74741 994 
SNTMISN 
МЫ Шы 
SIN 4]96IN 
SNH)S7N 
чим 
$74741 994 
514745200 
SNHSIN 
ммм 
SNIAZON 
мам 
SINTAZESIN 
SN7À3SSN 
5474356 
чта 
НЫ 
5974503 


74214 24 һмС40160446)7.50 | 1MABSA 180 10m S100 — (NITE 200 Pry 35 ANF 
M P 1% SPY AMP — 2000 400 PA 35 АМР 

мс 2 са 

мс922 7.95 LEO griver Y a rena ned 

мсэз 65 i 

74.325 ..5 

HCS LS LOW PROFILE SOLDERTAIL 

— н (TIN) SOCKETS STANDARD (ТЕМ) 

0597 — 1м 

LMN — . m m — ре 

смшч 9 Pei te " 5 | мраѕт 2 25 Ax 

LMN 10 | Sonnie 2 ш а | шолт № т E 

LwSN 119 | oe Ж к- 2 | мотзт an 45 а 

LMMICN/H в | Soin ce $ ж * | Жюһ5т 39 50 үт 

ммм 9 %oinsT 1% 1.26 1.15 

LMH7N/H "м М nin LP .3 H 35 4D pin ST s 1 175 

оммамич a 0 eerie — = 2 1% 

1 n E E 
маем 1% | ibo ce РУ WIRE WRAP SOCKETS uo 
nn (GOLD) LEVEL #3 21,00 
471.08 

ммм Ж mE жш $pinww — ^59 m a TT 

омм a5 pin . . 771.00 

(ми у — 1% ры мм 29 4] 5 ian 

MCIAMISCP 3.00 Мрт мм X. л 57 x 
0 
40 
„0 


741.519 
745151 
MLS 
MLSIS 
74.5160 
"1.5161 
341 51582 
718.55) 
"514 
71.5175 
74 SIR] 
MLSI®M 
741519: 


JEGOS PROGRAMMER 


TELEPHONE/KEYBOARD CHIPS 


AY. Puth Button Telephone Dialiar 314.55 
2704/2708 EPROM PROGRAMMER Ay 53200 Raperto"y Dialer or из 
А AN 5-296 Keyboard Encoder (83 keys wE 
39 an b nd. UA какы, М 0 З ЩЕ 7 Keyboard Encoder (is keys 735 
Г m cr | RE А 2 
[^ „ў — чье ep uad vi dur à a TF M шеш aa аы ашыгынан ICM CHIPS 
BA É E mee xo ттл aa ICM 7045 CMOS Precision Time 24.95 
f- Е. Е ipu lmm р cm t ВАМ м vite Мын y inh Dd cu Staaten TE 
à i a . or Control i 
1.95 a * a duri mam тир аар тейшерайїлї mon lg олай Саад гй {лир tall rrt criar ICM7208 Sman Decade Counter 19'95 
en ICMT209 Clock Generator 8.95 
125 " і еч NMOS READ ONLY MEMORIES 
Е PT ee 
J ym es А 
а Tis 2608 EPROM — — wil ronda ef wmi mih n Mtn Dent ol ne rid COMO дг} ee ^en a MCM6575 128 X ü X? Alpha Control Char. Gen 13,50 
. vitem for) ат элу n ух =ч n wis Mee ore! Ke steer "Qm дне pc те he 
1.95 MENOS ий Д осА a — DE т" еф. oT ~ ПАМ cco kn i m e ue indi ргете a MISCELLANEOUS 
09 —— а gy stern, — а а — Any —— = — a = a =. = awe, #2204 = е TLOTACN Quad Low Кона ol-iet Op Amp 2.49 
1.95 dun. ia Las калгы” laa. ным Вы yes p T m dq ГА Eu eee Leo"? dud рэш ASCH Piri ulator 449 
К+ ai» wies blo азъеттфуыагу wetthitt the зүү пе one Smet mg Regulator "i 
is ӨЕБЕЗ МТТ ee rer: ~~ CBE... Hi-Speed Divide 10711 Prescaler H- 
is 1ЈЕ608 Assembled and Tested ..................................... $499.95 ч. Top бран -Darlinglon a dem 
1.2 2-phase MOS clock driver 3.75 
x DISCRETE LEDS o —_ 11206 art né num. inum аршу wig logic chip 10-88 
| xcumnm 20" гда ss SU" red БИ | XCINR qw" rea 5 | MM 4% Digit DPM Logic Вос ISpeciat 3.85 
© XC556G .20" green 4/51 XC2MR .125"* red 5/31 XCING 100” green 4/51 | 0110111 Digi АЛ) Converter Set 25 00 se 
T XCS56Y х0" yellow чы хов pos seep T xc - p yellow y MCIUNP HM Da Ай э 13 95 
XC556C .200"' clear 4 XCX9Y .125" yellow 4 xc 190" clear 
m XCAR 20 fed 5/1 | XCS2R IG" red 5/51 LITRONIX 180-ИТ 1 Б.с... 1408 
L9 XCRG .W' green — 4/M XCS260 .i85'" green — 4/81 Photo Trangigior Opia-Isolalor ep 
m^ XC22Y .200" yeliow 4/51 XCS25Y 1G" yallow 4/$1 INFRA-RED LEO [Sams аз МСТ 2 ог 4025) Generates Coma 
э муа .170" red 4/31 MCSEC .М5" clear — 481 Watta Vx ]/]5', flat м Low Power - Programmable 
E: 49¢ each $3.95 each 
B lus - anu Ero wc «o oma | SAE OF anD сати, 
195 AY-3-8500-1 and 2.01 (Chip & Cortal 
MAN | Common Anoóe- red 270 295 МА 670 Common Anode-ted 2 t 580 a у ‘ 
49 ың? 5x7 Dot милите 300. 4% МАНЕ?)  CommonCaloo-red.D D. ш 199 1.010088 score бершу 6 games and select angles 
r4 MAN 3 Common Caihnde-red 125 5 МАМ 0750 Соттоп Cathode-ted 2 | 500 D 
rH MAK 4 Common Cathode-res 187 1495 МАМО Common Anode-ted E ‚Я 2204 425 
1% МАН 76 Common Алдба-у вел J00 1.25 МАМ 5700 — Common Caivoda-red 550 e R2556 1270 
i MAN TY Common Anges -yeliow 30 и UN Common Anbóe-red = 1 300 3 XR256? 2% 
MAN 72 Common Anoda-ned ND 5 GOAN Common Carhode- red 300 эз 1.25 
MAN 74 Common Cathoda-red x» 125 ON? Common Anode red xu] an XR4136 1.25 
MAN 82 Common Anode-yeliow 300 JB nnm Commen Cateéde-nt3 50 1.0 Xh4!51 155 
MAN 8M Common Citnode -yafiow 300 A 004 Cornenon Anode ed 50 1.25 XR4194 — 1.45 
MAN 3520 Comman Anode-ocangt n 193 Uu Commas Anode-red = 1 у L9 25] 
MAN 3830 Common АМ ын + 1 300 т ха Common Anode- red 50 һе ХА4212 205 
МАМ 3540 Common Cathode-orange n э OU Common Cuhode-md #1 &й — 1.8 ХҢ4558 15 
МАМ 4810 Common Anode-sanga 300 т D Common Crede: 7 "wo 1а XR4739 115 
LB MAH 4540 Common Cunode-onnge 400 э one Common Cathode n] 110 .5 УРА 3147 
4 MAN 4710. Common Anode-red 400 99 мм Common Cathode 250 E 
i МАЙ 4730 Common Anoda-red = 1 A0) JM 905 Conpron Сайкин z 1 257 
MAN 4740 Common Cathode tad 400 9 tt] Cuitnion Cathode 387 
MAN 4819 Common Atm A шыл Common n 
МАИ 4640. Соттоп Cithode-yeliow An м Ро Common Anode [РЫБУ E 
MAN 6610 Common Anoda-oange-D.O 560 99 S027730 Соттоп Ancde-ted 00 
MAN 6530 Common Anoda-arage - 1 54) JAM НОРО Comma Anods-red am 
MAN 040 — Common Cathode- cept DD 550 M  HDSP-MUS  Cammon Chode ned Кт 
MAN 6650 — Corehon Cumhowe-orenge = 1 580 e rO 417 391. Dept ADP 06 
MAN 6660 — Comenon Anode-nrenge 58 9 5052-7500 4x7 Soi. Dign-LHOP „000 
MAN 6580 Соттоп Саббе-огалда E 99 МЕ? Onai ctaracter (= 1) 500 
MAN 6710 Common Anodc-mo-D.D 580 52-70 417 Sol Oipr-Haxadecimg В) 


CALCULATOR 
CHIPS/ORIVERS 


МС? 4% 


$ pin SG J » E 


CNMOHIN 1.95 1 pin ww 45 H Юю 
мам 2.95 i4 pin SG A A5 41 3 pin ww -99 E d ж 
LMXSIN 1,50 i$ pin SG A Ed AA 20 pin ww 1.19 1.08 .99 
„мм 1.45 l pin SG 4 5 A 22 pin WW 1.49 1.35 3.21 
LION (3401},59 № pin SG n A © $4 pin ww 1.39 1.26 1.4 
„мч 16 28 pin SG 1.10 1.00 .90 28 pin ww ы 1.53 LA 
мээм 1.25 6 pin SG 155 1.40 1.26 36 pin ww 2.19 1.99 1.» 
MCV 59 @ nin SG 40 pln ww 
e d 
:4 

TASICN -3 
meen a 11/4 WATT RESISTOR ASSORTMENTS - 

53C | » t 
см ооны 12 они ‘Зоны 1830 22084 


ASST.1  $« 270ны ПОМ 90MM агоны $6094 sores $1.75 
65 ОМ в OHM ню пни "20 оны 150 08M 
ASST. 2 Sea  1800MM 220 OHM 2A OHM 120 0ны 320 QHA 5 РСЗ 1.75 
470 OHM 560 UKM ыш (HRS AID UHER t 
ASST. 3 МЕ y. T" m 2m copcs 1.75 
ын Lm 45.74 уга Бнк 
ASST. 4 ax 10% 12a ты m mrs 1.75 
ёж NE th TH 47% 
ASST. 5 ык бах EM юх 120K sores 1.75 
SUCK к ж P MA 
ASST. 6 ‚и чо ъз Ux nun sopcs 1.75 
м „2м + 8M м = 
А55Т.7 Sea. 2.7M 3.3M 19M 4 9 М PCS 1 „175 
ASST. BR Includes Resistor Assortments 1-7 (350 pcs.) $9.95 ea. 


$10.00 Min. Order — U.S. Funds Only Spec Shaets — 254 
Calif, Residents Add 6% Sales Tax 1980 Catalog Available — Sand 41d rtemp 
Postage — Add S% plusS1 Итшгапса (if desired} 


TUTTI] 


She obs 


аш 


|p-— o0 NÉ PHONE 
FREE ORDERS 
199 0G ameco WELCOME 
САТ ELECTRONICS (415) 592-8097 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOAEWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 


БЕРШ 


sey 


е. . 
BAG 


esses 


ad 
+20% DIPPED ийгим qum CAPACITORS 
A . 
-A 
39 
a 
9 : 
A м B 
A 35 


рН Зы 


Circle 218 on inguiry card. 


ULTRAVIOLET MICROPROCESSOR COMPONENTS 


ОСЕЛ ЛОВА SUPPORT DEVICES А ESA МАМ 
ши О " ue Ms $7.50 
INTENSITY in? А.В ирисы 3?5 copie User Мала 7.50 
6:4 Poonty Interrupt Conirol 56 М. Ust 00 
М ETER 216 Ei-Directonal Bus Orver 149 a 
E € Ganerasor (Driver - = — n 
i ees 151021400 Chanti Ganeratoriupper cise) $8.65 
Р 6221 System Солігодег Вия Driver 495 Гиза! The Praeywtisis 102 м capable A recording йиз to and Borm фин tape withgut 
by BLAK RAY z 1738 System Солродат 5.95 е — o cate) an сое speed requaemenis (ur Ie ирст and "is able ы тепши Sel есту wih 
i mM = Cente z (USART) uk мым 2048-60: Red Only Memory T^ angiher modema re fermer! for Gdlephora ‘hammang and т 
og nares Timar addrbon тї ере ob сїйє! adpestments and га ini with гну ПЕСО оре, ready pia 
` 455 Prog. Ана 1/9 (РР) jj  — Á ван pans | 
TWO MODELS: 8257 Prog ОМА Control 19 95 Data Traezmitsion Mathad .... frequency-Snitt Keying, tul-dupler Гны dumi 
кю Prog adertypl Соп was 10 2551 якіс $1.49 
LONG WAVE — — NM SUPPORT DEVICES пез 1024K) — Dynamic E nice 
AND Mosmo MPL $14.6 СЕР! i-o н E A T - v Pene Asynchrongud Samal (nitur bo mark kesti negarti 
SHORT WAVE co oe ae шш ош у piece tenn. ae eee ade 
Uon an muon S ни и So js eean deca tin 
MCBEZE Росте ель Con "- ян а ou 2 О mark High = 025 apace, 2725 паа 
Meter consists of a sensor cell attached to | момухлв тоозы ROM (ыС58л30-8) 14.95 Racetes Semutvity ...........-46 dom гл coupled 
1 МС5550 occas Comm 2114 0004 5100с 45005 law power 10.95 | Transmit Leve! +15 dbm nominal Adyustable Irom -Ё dùm 
3° x 3%” x 3'"] metering unit. pl Mun 195 2443 Ом Suae 30088 was | "ими erat sss du 
a compact (3 x m qug и MOMS? — Syachrnous Seni Qara Adapt 995 мал 100458 бише 30008 юм power — 11.85 m = 20 um 
б be hand-held or placed directly on 955860 — 0-600 bps Окуш MODEM е % я | Васе Frequency Toleranca .. Frequency relerence automatically adjusts lo 
an ре ла M р ү MCGEE 2400 bos Моб sum 200 Sime 2% alow ior operation berenti 1800 Му sad 2409 He 
surface for measuring. Can be used re- | мул ошеа M55 52502107 400001 — Dynamic 48 | афа 
: эй 9-State Bus Trams (МОТ 225 7 1624 Sane 175 | Dei Data intetace _...... am Ac he ad eet pret loon freceneer e 
— CHIPS — MISCELLANEOUS —— i - 
motely, while connected to a meter hous- р oe Mus мло мй! Subc Tau 555 | rove ainan ss rpue$e- X 
ing by a 4-foot extension cord. Two 9301 ass | "moet M components mouri on э single $° by 9" 


Printed ucut board. АЙ components inclpded 
Requires a VOM Auta Ütcitator, Frequency Counter and/or Dsollpscope Io Magn 


models available — one for long wave 
and one for short wave ultraviolet. Read- 


т ТВ5-8 
ings are in microwatts per square centi- А нний u—— ШШ = ак Sue 14.98 о у 
meter. Weight: 1 Ib. пыш зимин mu... 00006 а бк из 16K Conversion Kit 
Completely assembled {includes sensor SHIFT REGTETERS | (bom mart) | Expand your 4K TRS-80 System to 16K. 
cell, reduction screen, extension cord, | МИН 02 5 м отот = ge т — — reeset "bon Ч 
contrast filter and cartification report.) | мызын Dui 10 би Sse У zs jn №» о bcann tition 161 ов 
J-221 Lona wave OM een с саг m EE ав [TRS-16K ........... $59.95 
(300nm-4Q0nm) ........ $242.00 | т 101 omame ты come dap 
2522 бей 132 и Stabe 25 200 вк EPROM 10 $$ JE610 ASC 1 
J-225 зноят WAVE 2524 512 Sune ‚8 NS тш ME А 
(200nm-280nm) ........ $260.00 Е Ded PS ba А 38 m in ox 14.05 Encoded Keyboa rd Kit 
2525 Dus! 250 Sane 400 БОЕЦ 1024 Tristate Bapolar 249 
1529 Оци 240 Ви Static 400 — 6330 1/7602) 255 Open © Bipolar 2 95 E 
mm EE CONTINENTAL SPECIALTIES | хе Gum 60 Be susc TE E ор Colador T^ 
—————————— b се iu м т 1% Re. 
$570 AXA Repne File (Tritus) , 2 
НИН ES гё $12 TTL Open Collector 8 95 
Proto Glips паа me Gm — 4 | 


m 


E»! 4PIN СЫР РС40 ..., $16.00 


Function 


IGPINCLIP PEIG |21] $ 476 de The JE610 ASCII кара пі Kit can be interfaced int 
SN T. в eybos ean be interlaced inta 
24Р СЫР PC-24 .... $10.00 Generator Kit TREMOR TES ШЕТ most any computer system. The kit comes complete 


with an industrial grade keyboard switch assembly 
(B2-keys), IC’s, sockets, connector, electronic compo- 
nents and в dovble-sided printed wiring board, Tha 
keybosrd astambly requires +5V & 150mA and —12V 
@ 10mA for operation, Features: 50 keys generate the 
full 128 characters, upper end lower case ASCI set. 
Fully buffered, Two user-daline keys provided for 


Provides 3 basic 
waveforms: wine, 
triangie and square 
wave. Frag, range 
from 1 Hz to 100K 
Hz, Output ampli- 
inda from D volts 
to over 6 volts 


Proto Boards 


* = =з 4 


ae (peck to peak}. —— ———— 1 ЛЫ applications. Caps lock for uppercate-oniy 
же д . | р “at ллы door/outdoor ar dual monitoring aipha characters. Utilizes а 2376 (40-pin) sucodgr 
eConrnubus £ ay d-oniy mamory chip. Outputs directly compatible 
. їпеїшї ‚|. -AQ*F эр 7 -40°С ta 0c c | Г у у chip. р y р 
Hd >. ene Be. Beard, com. v Accurac еы ме E with TTL/DTL or MOS Ingic arrays. Easy interfacing 
Pe-203A-Kit ,.. 131.00 ponents & instruc- | „©, walnut case - AC wall ade ster inct. |. with a 16-ріп dip ar 18-pin edga connector. 
tions. eSize: J- 1/4” R2 65/87 Wk 3-3/8" D 


Jumbo 6-Digit Clock Kit 


| = Pour БЕ, and two "At. 
common anoda displays 

| а Јува MM53I4 clock chip 

e Switches for hours, minutes qnd halg funcilans 

t Hauri emily viswable to D feet 

ж Simulaled wainut case 

$ ЦЕМАС oparation 

* or 4 hour operation 

= тейин all components, case and wall traniformer 
* Size: 64 x 3 x 1% 


JE747..............9$29.95 


= ‚400 ht, comm. cath- 
ode display 

e Us tAMB31A clock chip 
eGwitches for houre, minutes 


J E610 (Case not included) $79.95 


Desk-Top Enclosure for 
JE610 ASCII Encoded Keyboard Kit 


Compact desk-top enclosure: Color-coordinated de 
signer’s cose with light te» aluminum panals pnd mokied 
end pieces In mochs brown. tncludes mounting hardware, 
Size: JHH x МХ" x HX"D. 


DTE-AK O—————— ll 
SPECIAL: JE010/OTE-AK PURCHASED TOGETHER 
(Value $120.90) eee eee иаа & е я ъз а + ‚ $124.95 


JE600 
Hexadecimal Encoder Kit 


| JE2206B... $19.95 | JE300 .......$39.95 


DESIGNERS’ SERIES 
Blank Desk-Top Electronic Enclosures 


© ent strength spoxy molded 
5 am in moche brown 


. onl en panal for 
component sc- 
сезіну. 


ә Тор/ bottom panets .060 thk 
чит. Alodine type 1200 
finish (gold tint Flor} for 
best paint adhesion after 


nd kold model ae wdi modification. 
Le mn Baer ye і ә Vented top and b 
| lated inut сава Ж ottom 
"i 1B VAC operation panels for cooling efficiency. | Fu Lt т жи 
#12 ос 24 hr. operation ә Rigid construction provides | LA ov 
JE701 * Inti. all components, caso & Fd же applicetioas. 19-KEY KEYBOARD 


CONSTRUCTION: 
Tha "DTE" Blenk Desk Top Electronic Enclosurasara designed to blend and complement 
taday't modarn computer equipment and can be used in both industrial and home. The 
end pieces are precision molded with an internal siot (all sround) to accept both tap and 
bottom panels. The panels are then fastened to %” thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For esse of equipment servicing, the rear/ 
bottom panel slides back on slotted tracks while the rest of the enclosure remains in- 
tact, Differant panel widths may be used while maintaining а common profile outline. 
The molded end pieces can also be painted to match any panel color schame. 
Р 1n - 


Газы Enctosuro 
NI ey а Моде! No. 


1"5ize: ВК‘ x 3-1/8" n 1%" 


6-Digit Clock Kit $19.95 
Regulated Power Supply 
[ 


Uses LM309K. Heat sink  . 
provided. PC board con- — 
struction, Provides a solid — 
1 amp @ 5 volts. Can suppty ар 

to :5V, 10V and ғ 72У wi B 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: ЭА" x 5" x 2"H 


JE200........$14.95 


ADAPTER BOARD 
| —Adapts to JE200— 
+5\, t9V and x 12V PHONE 


SE T м EI 
- Е" € 
DC/DC converter with +5¥ input, Toriodal hi- ameco ah E. 


speed switching XMFR. Short circuit protection. | ELECTRONICS | t 
PC board construction, Piggyback to JE 200 ch ELECTRONICS (415) 592-8097 


The JEGOO Encoder Kaybosrd Kit provides two separete 
hexadecimal digits produced from sequentis! key antries 
to allow direct programming for B-bit microprocessor 
ог 8-bit memory circuits, Thres additional keys sre 
provided for user oparstiontg with one having a birtable 
output available, Tha outputs sre latched and monitored 
with 8 LEO readouts Aisa included isa key entry etrobs. 
Features: Full B-bit latched output for microprocessor 
use. Threa user-defing keys with one being bistable 
operation. Debounce circuit provided for ali 19 keys. 
§ LED readouts to verify entries. Easy interfacing with 
standerd 18-pin IC connector. Only +5 YDC required Ки 
operation. 


JE600 (Case not included) $59.95 


Desk-Top Enclosure for 
JE600 Hexadecimal Keyboard Kit 
Campact daesk-top exclosura: Color-coordinated de- 
signer's casa with light tan sluminum pansts and таеп 
end pleces in mocha brown. inciudas mounting hardwaers. 
Size: 34"H x ВКМ x BX"D. 


-11 | 10.65” | $32. 
DTE-14 | 14.00" | $34.95 


$10.00 Min. Order — U.S. Funds Only Spec Sheets — 254 
Calif. Residents Add 6% Sales Tax 1980 Catniog Available — Send 414 stamp 
Postags — Add 5% plus $11nsuranca (if desired} 


board. Size: З" х 2" x 9/16 Н MAIL ORDER ELECTRONICS — WORLDWIDE DTE-HK „еее, $44.95 
JE205 $12 95 1355 SHOREWA Y ROAD, BELMONT, CA 94002 SPECIAL: JEGOO/DTE-HK PURCHASED TOGETHER 
ee SFr testes eee zx PRICES SUBJECT TO CHANGE | (Маше $104.90}).............. $99.95 


Circle 218 on inquiry card. BYTE August 1980 297 


i TM 
JINSA X Ms 
* CUSTOM DATA FILES | 
* FAST/EASY/MENU DRIVEN 
* HELP COMMANDS 

| ж KEYED RANDOM ACCESS 
ж MULTIPLE SEARCH KEYS 
* PRIVACY ACCESS CODES 


* WILD CARD SEARCH 


For 16K-32K PET, Dual Disk, and Printer 


FREE: LABEL PRINTER MODULE 
FREE: REPORT GENERATOR MODULE 
Specify CBM 2040 or COMPU/THINK 
Package $150 User's Guide only $25 
introductory Demo Tape $5 Disk $ 8 
Check or Money Order plus $2 Shipping 
(NY residents add 8% Sales Tax) 
-DEALER INQUIRIES WELCOMED - 


JINI MICRO-SYSTEMS, Inc. 


Р.О. Вох 274-B © Bronx, NY 10463 


Circle 296 on inquiry card. 


2716s 
$19.95 


ANY QUANTITY 


$5 per order for shipping 
handling & insurance 


floppy drives 
$1550 


including two Siemens 8” 
drives, cabinet & power 


Intelligence Systems, ма. @ 


124 South Delaware. Indianapolis. IN 
(317) 63l- 5514 


Circle 299 on inquiry card. 


SCIENCE MATH STATISTICS 
ASTRONOMY MUSIC FINANCE 


Professionally written TAS-80° Software 
Star Finder $9.00 
Linear Sysiem Solver $14.00 
Curve Fitler $12.00 
Graphics Package $10.00 


Many Others. Free Catalog 
Budget Prices Fully Guaranteed 


BENCHMARK COMPUTING SERVICES 
Р.О. Box 385, Providence UL 84332 


In Europe: 
Micro Gems 32 Buckingham Ave. 
Hucknail Nottingham 
NG15 BET England 


Master Charge Visa 


“TRS-80 is a trademark of 
Tandy Corporation 


Circle 302 on inquiry card. 


NEED MASS STORAGE ? 


om 


DUAL CASSETTE DRIVES 


в Cabinet enclosure amd dual ПЕС TU.48 Cametin Drives 
with Jemma! power pupy 


a The 10-58 iu » miim accom, heddyt тоса mons 
stocape tapa күзөп cte 227 kibbiplba of dala wih è 
vorety of npplicabony. 

* inkrioce ik ELA 005-422 belare and RE 472 unbalencad 
эрг. 

+ Compatible with RS-234 С 

a Орки! му rack тшп 


РО. Box 461 n Г 


Gresne, Naw York 19778 Wl CONTROLS. c 


(607) 656-4117 


SMITHVILLE FLATS WY 1204; 


Circle 297 an inquiry card. 


PRINTER/CRT STAND 
FROM «у STOCK! 


Sturdy 18 go. siesl, painted 
black lextured boked enamel. 
rear or bohom paper feed. 

26" wide x 48" deep x 26" high. 
Easily assembled with six Бойз. 


CRT STAND: $90.00 


PRINTER STAND 
WITH PAPER TRAY: $99.00 
Pieaose Include payment with your order. 
Add for cost of 40 Lo. UPS charges, ond 6% 
saies tax il shipment is lo be moda in Penna, 


AK INDUSTRIES, INC. 2727 Phiimont Ave. 
Huntingdon Valley, Pa. 19006 


Dealer inquiries Invited 


Circle 300 on Inquiry card. 


CP/M -— IBM 
Compatibility 
with 


REFORMAI TER: 


_ For $195 you can now transfer 
data between large and small 
systems. 

REFORMATTER™. а Diskette Utility 
Program, enables you now to 


transfer textual cata files in either 
direction between 2-80 or 8080 
based micros operating under 
CP/M and IBM systams using 

3741 diskettes, 


For detailed information contact 
Microtech Exports 
912 Cowper Street 
Palo Alto, CA 94301 


TWX: 910-370-7457 MUH-ALTOS 
Dealer & OEM discounts available 


Gircle 303 on Inquiry card. 


CASSETTE 
DUPLICATION 


TRS-80 (I & 11). PET, APPLE, KIM, ATARI 


Quality software duplication is more 
than copying cassettes. Microsette du- 
plication uses a proprietary hlgh speed 
duplicator designed specifically for 
computer program duplication. The fin- 
ished products are of consistent quality. 
guaranteed to load. Minimum order is 
100 with discounts for higher quanti- 
ties. Call (415) 968-1604 for details. 


MICROSETTE CO. 
475 Ellis Street 
Mt. View, CA 94043 


Circle 298 on Inquiry card. 


MEMOREX 
Floppy Discs 


Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1-1000. Visa, Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 


: PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
SanLuis Obispo. CÀ 
93401 {in Cal. call 
(B05) 543-1037 ) 


Circle 301 on Inquiry card. 


DISCOUNT PRICES 


NORTH STAR 
APPLE 11 
MICROTEK 
ANADEX 
TRENDCOM 
CENTRONICS 
SOROC 
INTERTUBE 
THINKER TOYS 
SOLID STATE MUSIC 
& OTHERS 
Call for Prices 
(301) 694-8884 


FREDERICK COMPUTER 


PRODUCTS 
Municipal Airport 
Frederick, MD. 21701 


If North Star ог Cromemco offer it... 


WE HAVE IT!! 


Immediate Delivery at Discount Prices 


NORTH STAR 
Horizon 2 


32K Double Density 
Assembled and Tested 


List $3095 


ому $2619 


North Star KIT products have been 


discontinued. MiniMicroMart HAS 


INVENTORY of most items! 

KITS ASSEMBLED 
HORIZON 1 16K, DD.. $1474 HORIZON 1, DD ...... $2279 
32K, DD, List $1999 ..... 1684 32K, OD, List $2995..... 2539 
32K, QD, List $2199. . ... 1869 HORIZON 2, 32K, ОО. $2619 
HORIZON 2, 16K, DD . $1824 32K, QD, List $3595 ...., 3049 
39K, DD, List $2399 ...,. 2034 48K. DD, List $3590 ..... 3039 
32K, OD, List $2779 ..... 2359 48K, OD, List $4090 ..... 3469 

64K. DD, List $3830..... 3239 
64K, OD, List $4330 ..... 3669 


NORTH STAR APPLICATIONS SOFTWARE 


Exclusive for use with North Star Disk Systems — specify Double 
эг Quad Density) 


о OR er $339 
VAILMANAGER, List 5299................................ 249 
NEOMANAGER, List $499 ics cece ree err rr enr nmn 419 
aENERALLEDGER, МаРЭ.....ү......................... 799 
ACCOUNTSRECEIVABLE, List $599 ........,............... 499 
ACCOUNTSPAYABLE, List $599........................... 499 


NORTH STAR HARD DISK HD-18 


18 megabytes,’ plugs into parallel port of North Star 
4orizon. Utilizes tried-and-proven 14" Century Data 


Marksman. List $4999. OUR PRICE $4199 


NORTH STAR MDS-A — Double (or Quad) 
Density Disk System, Kit, List $799. OUR PRICE $669 


Assembled and Tested, List $8899 SPECIAL $719 
NORTH STAR MEMORY BOARDS 


16K Dynamic RAM (RAM-16-A/A), Assembled, List $499 .. . .. $420 
i [ВИ OLET OE. LADO теорема SPECIAL $299 
32K IRAM-32/ А), Assembled, List $739 ..................... $620 
е Lese meses Mee Ine re no ONLY $499 


CROMEMCO 
System 3 


with 64K of RAM 


| List $6990 
OUR PRICE 


$5890 


CROMEMCO SYSTEM 2 — Now features dual- 
sided drives — double the capacity. Similar to System 3, 
except features dual, double-sided mini floppy disk 


чир e S m 
W----*-** ev ‘ou тунач а 
ы ш о. 
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drives. List $53990 ..................... ONLY $3390 
Z-2 COMPUTER SYSTEM (can be rack 

mounted), List $995........................ $845 
SINGLE CARD COMPUTER — SCC-W 

4 MHZ. List $450.......................... $382 
NEW COLOR GRAPHICS INTERFACE — SDI 

QUI c 2...2... OUR PRICE ONLY $505 


CROMEMCO HDD - 11/22-megabyte Hard Disk 
for use with existing systems. DMA controller. Trans- 
fer rate of 5.6 megabytes /second. 

HDD-11, List $6995 ...... OUR PRICE ONLY $5939 
HDD-22, List $©Т1)996..................... $10,189 


CROMEMCO Z-2H Full 11-megabyte Hard Disk 
system. Fast Z-80A 
4 MHz processor, 
two floppy disk 
drives, 64K RAM 
memory, RS232 
special interface, 
printer interface, 
and extensive 
software available. 


List $9995 
OUR PRICE $8489 


Z-2H 


Coeur pt 


SHIPPING AND INSURANCE: Add $15 or Horizons, $2.50 for Boards and Software. Hard Disk Systems and Cromemco systems shipped freight collect. 
Advertised prices are for prepaid orders. Credit card and C.O.D. 296 higher. Deposit may be required on C.O.D. All prices subject to change and offers 


subject to withdrawal without notice. 


Circle 305 on inquiry card. 


— WRITE FOR FREE CATALOG — 


MiniMicroMart, Inc. 


1618 James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710-541-0431 


master charge 
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Computers, Disk System: 


SUPERBRAIN 


By INTERTEC 


TS ie 


32K or 64K {Double or Quad Density units 
available]. Uses two 2-80 CPU's. Commercial- 
type terminal with 12" monitor. Dual double 
density minifioppies. Over 350 kilobytes of 
storage (twice that with quad density drives). 
Two serial R5232 ports, 1/0 ports standard. 
Expandable with optional S-100 S-100 inter- 
face. Comes with CP/M™ 2.2 operating sys- 
tem. MiniMicroMart includes BASIC inter- 
preter and can supply a wide range of CP/M 
Development and Application software. 


w/32K Double Density, List $2995. $2685 


w/64K Double Density, List $3345..... $2883 
w/64K Quad Density, List $3995...... $3595 
W/64K Quad — MiniMicroMart 

Upgrade Ѕресіаі, ,................... $3395 


MICROMATION 


A 64K complete computer with dual density 
B8" floppies [1 megabyte). Rack or vertical 
mounting. Systems with double-sided drives, 
hard disks, and multi-user (MP/M}. 

2+ 100 64K RAM, Computer, $2495., $2099 
2 + 120 includes two 8” disks, $4995... $4199 
"Z'' system features new distributed processing 
multi-user concept with one 7-80 per user, with 
2-80 for MP/M (Master Satellite concept). 

AS LOW AS $11,899! 


SD SYSTEMS 


SOS-100, w/32K RAM, $6995 ..... $5945 
SDS-200, List $8995................ $7645 


INTERSYSTEMS 


formerly ITHACA AUDIO 


DPS-1, List $1795 —Á 
LIMITED TIME $1299* 


The new Series Il CPU Board features a 4 MHz 
Z-80A CPU and а full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan). 

COMPLETE SYSTEM with InterSystem 64K 
RAM, I/O Board w/priority interrupt and 
double density disk controller board. Full 1-year 
warranty, List $3595 


LIMITED TIME $2895* 


Above without disk controller, 
List $3195........., LIMITED TIME $2539* 


* Prices good until September 15, 1980. 
HEWLETT-PACKARD 


HP-85A 


Desk-top computer — Call for Price! 


?t* rt? 45b tae 


MORROW 


THINKER TOYS? 
DISCUS M26™ 


26 megabytes of $ 4, 1 9 


formatted storage 
List $4,995 


THINKER TOYS® 
DISK SYSTEMS 


Now includes CP/M® 2.2 
Discus 2D, List $1199......$1019 


Discus 2D, dual-drive, List $1994...... $1694 
Discus 2+2, Assem., List $1549....... $1319 
Dual Discus 2+2, Assem., $2748...... $2335 


All Morrow systems now include CP/M® 2.2 
Circle 306 on inquiry card. 


NORTH STAR 
DOUBLE DENSITY 
CONTROLLER BOARDS 


Kit, List $399 
OUR PRICE $329 


Assembled and Tested, List $499........ $399 


In Stock — First Time in 2 Years! 


FANTASTIC SAVINGS 
on a "QUAD" DENSITY 
HORIZON UPGRADE 


North Star Double Density Controller Board 
(see above) and a quad density MPI-52 {fea- 
tures superior disk handling and door mechan- 
ism. 


MDS-H-MQ/K Kit form 
List $999 oun price $699 


MDS-H-MQ/A Assembled form, List n 
Shipping and insurance: Add $6. 


NORTH STAR MDS-A 
Double Density Mini 
Floppy Disk System 


Double Density, Kit 


819799  oUR PRICE $669 
Assembled and Tested...... .. $719 


Quad Version, Kit, List....... $836 
Assembled, List $1099........ $896 
Above MDS-A units do not include cabinet or 


power supply. 
Shipping and Insurance: Add $7.50. 


Super Special! 


North Star 
Controller Board, 


and Power Supply $ 709 


Complete system similar to above but also 
includes a cabinet and an assembled/ tested 
power supply for the drive (silver finish}. Your 
choice of Shugart SA-400 or МР!-51 Double 
Density Drive or MPI-52 quad density drive 
(MPi drives feature improved door and disk 
handling mechanism). 


w/Controller Bd. kit, SA-400........... $709 
w/Controller Bd. kit, МР!-51........... $709 
w/Controller Bd. kit, MPI-62........... $809 
w/Assembled Bd. and SA-400..... o. 3269 
w/Assambled Bd. and МР]-51.....,.,.. $769 
w/ Assembled Bd. апа MPI-52.......... 5869 


Shipping and Insurance: Add $6. 


For converting existing Horizon 2 to quad, 
order additional MP1-52 


MPI-52 Quad Density Driva ............ $379 


TELEVIDEO TVI-912C 


лп ТСТ ЧА | 
инин хмм 


Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad. Pro- 
grammable reversible video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert/delete. "C" version features 
typewriter-style keyboard. List $950 


OUR PRICE $789 


920C (with 11 function keys, 6 edit keys and 
2 transmission mode keys, List $1030 


ONLY $849 


Intertec 


EMULATOR 


Software compatible with a Soroc 1Q-120, 
Hazeltine 1500, ADM-3A or DEC VT-52. Fea- 
tures block mode transmission and printer port; 
12" anti-glare screen; 18-key numeric keypad; 
full cursor control. List $895 


our price $729 


ҮҮ! 
|! 


| | [| 
i 
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intertec INTERTUBE Il 
1315995 ONLY $799 


12” display, 24 x 80 format, 18-key numeric 
keypad, 128 upper/lower case ASCII charac- 
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro- 
tected fields. Line insert/delete and character 
insert/delete editing, eleven special line draw- 
ing symbols. 


MiniMicroMart, Inc. 


1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 


Terminals and Printers! 


SOROC 
10-120 


List $995 
SPECIAL 


$729 
a 
—  SPECIALSTMS 


HAZELTINE 


1410 w/numeric keypad, List $800 ...... $749 


1420 w/lower case and numeric pad..... 849 
1510, List $1395........ Г 1089 
1520, List $1650 ......... ЕРИНЕ 1389 


BANTAM 550 


From Perkin-Elmer 


with 
anti-glare 
CRT 
ONLY $829 


—= „- 


CENTRONICS 
PRINTERS 
NEW 730, parallel, friction, tractor ... $679 


NEW 737 parallel, friction, tractor... . $849 
779-2 w/tractor (same as TRS-80 Line 

Printer 1), List $1350 
702 120 cps, bi-direct., tractor, VFU .... 1995 
703 185 cps, bi-direct., tractor, VFU .... 2395 
704 RS232 serial version of 703, $2350 . . $1995 
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TI-810 


TI-810 Basic Unit, $1895. ONLY $1695 
TI-810 w/full ASCII (Lower case), vertical 
forms control, and compressed print . $1895 


TI-745 Complete printing terminal 
with acoustic coupler, List $1695.... $1399 


PAPER TIGER 


IDS-440 Paper Tiger, List 5995. $895 
w/graphics option, inci. buffer, $1194... $989 
JUL FP. m 45 


RITER” 


25. 


| 


| 


ne 


" 


== 


| Terminal / Keyboard as well as 
RO Printer Only models available. 


CALL FOR PRICES! 
OKIDATA 
Microline 80 ONLY $649 
Tractor Feed Орїїоп................ $ 
Serial interface ..... —  — н. Э 
AXIOM IMP І errors. $699 


COMPRINT 912 w/parallel interf. $559 
912 w/serial interface, List $693......, $589 


MICROTEK, List $750..... .. $675 
ANADEX 80-Col. Dot Matrix. . ... $849 


Above prices reflect a 296 cash discount (order prepaid prior to shipment). Add 2% to prices for credit 
card orders, C.O.D.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 


subject to withdrawal without notice. WRITE FOR FREE CATALOG. 


Circle 307 on inquiry card. 


Unclassified Ads 


UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who have equipment to buy, seil 
or swap should send in a clearly typed notice to that effect. To be considered for publication, an advertisement 
must be clearly noncommercial, typed double spaced on plain white paper, contain 75 words or less, and include 


коре name and address information. 
i 


ese notices are free of charge and will be printed one time only on a space available basis. Notices сап be ac- 


4 


cepted from individuals or bona fide computer users clubs only. 


е can engage in no correspondence on these 


and your confirmation of placement is appearance in an issue of BYTE. 


Please note that it may take three or four months for an ad to appear in the m 


zine. 


FOR SALE: New Glution Austrack Inkless strip-charl 
recorder with paper rail. Atso, Graphic Sclances Dex 570 
and Dex | graphic communications systems. They send 
photos and lega! cocumsnis over phones, sell- 
contained, A Qualls, College Inn Apts, Box 238, Durant 
OK 74701, (405) 924-6308 after 5. 


FOR SALE: Expandor Black Box printer, 80-column for 
parallel рог: $350. SwTPG MP-N calculator; $35, 
Newtech Mode! 68 music board and software; $45, 
SwTPC CT-64 terminal with CT-VM; $350. All postpaid. 
Dennis Doonan, 2307 Carlisle Ave, Racine WI 53404. 


FOR SALE: Two telatypewriters. Friden 7102 with upper 
and lowercase, full ASCII, 110 baud RS-232/20 mA, 
paper-tape reader/punch, and wide carriage. $420 each 
or $800 for both plus freight. Gary, [317) 784-9519. 


FOR SALE: TRS-80 quick printer and/or line printer and 
cables. Boih almost new. Stanley Strauss, (201) 
763-7249, 


FOR SALE: Three 8 К DRC S-100 programmable 
memorias; one 8 К Seals S-100 programmable memory, 
$125 each. Perry A Lipford, 5005 Oxford Ave, Mays Land- 
ing NJ 08330, (609) 853-1542. 


FOR SALE: Heath H11A computer system with 64 К 
bylas mamory. Uses DEC LSi-11/2 processor board. In- 
cludes serlal input/output (I/O) board, ali manuals, and 
documentation. System value over $2800. Will sell for 
$2500 or best offer. Art Lundquisi, 13118 Glasgow Way, 
Ft Washington MD 20022, [301} 868-0005. 


FOR SALE: HP-67 programmable calculator. With stan- 
dard accessories, stat, math, standard, and business 
decisions PAC. Package of blank cards. Musi sall, 
Recently purchased Apple I! system. WII! ahip to first 
cashier's check or money order (ог $525. i pay shipping. 
100% operational. С Robbins, 1181 York Ave 1L, New 
York NY 10021. 


FOR SALE: Complete collection of BYTE. Both bound 

editions and singla copies in good condition. Outstand- 

ing investment In personal computing. Make best offer, 

Ms N Andersen, 10664 Esmeraldas Dr, San Diego CA 
2124. 


FOR SALE: BYTE from February 1978 thru February 
1980. Available individually or in groups ai $2 apieca. 
Aiso, first four issues of onComputing magazine for $B 
and February 1879 thru January 1980 Creative Computing 
tor $20, Will answer all Inquirtas. John Scholze, At 5, Box 
449, Black River Falls WI 54615. 


FOR SALE: H8 computer with 24 K Godboul program- 
mabla memory plus serial inpuifoutput (ШО) and 
casseite interface. Al) assembled and tested and in- 
cludes recent version of Benton Harbor BASIC. АН for 
$700 pius shipping. Danial Bush, (404) 394-3341. 


WANTED: А used terminal printer with acoustic coupier, 
Ball System 103 compatible, and 300 bps. Also, nead а 
video display terminal. J A Gailin, 1115 $ Maln, Ottawa 
KS 66067. 


WANTED: BYTE magazines, February 1976 and June 
1976. T Higbee, 4572 Trafalgar Dr, La Palma CA 90623. 


FOR SALE: RCA 1802 Cosmac processor with 15 К 
static memory, Netronics giant hoard, ASSI) keyboard, 
Neironics video-dispíay board, Natronics Lavel Ill 
BASIC, 5-card bus, power supply, Tiny BASIC, 15-inch 
GBC monitor, game cassaites, complete data, and In 
structions. Everything in good working order. Original 
cost over $1000, asking $600. Wiliam Gordon, 11 Cantar- 
bury Ln, Short Hills NJ 07078, (201) 467-8792. 


FOR SALE: Allair 88004, 18 K, Meca Alpha | 1аре, 2 SIO, 
Асі і lerminal, В К, and Extended BASIC. $1400 takes 
all, or will separate. D Gisizen, 313 Meadow Ln, 
Hastings Mi 49058, (616) 945-5334. 


FOR SALE: 48 К Apple Il wlih manuals, paddies, and 
software on cassette. Software includes tha S.C 
Assembler |, an Implementation of the FORTH 
language, and the Apple Invaders game. $1100 or bast 
offer. Will ship via UPS. Tim Tillson, 2712 Adobe Or, Fort 
Collins CO 80525, (303) 223-7364. 


The BYTE Book of Pascal 


Edited by 

Blaise W. Liffick 

Based on the growing popularity of 
Pascal as a programming language, 
numerous articles, language forums and 
letters from past issues of BYTE 


magazine have been compiled to provide 


this general introduction to Pascal. In 
addition, this book contains several 
important pieces of software including 
two versions of a Pascal compiler - one 
written in BASIC and the other in 8080 
assembly language; a p-code interpreter 
written in both Pascal and 8080 


assembly languages; a chess playing pro- 


gram; and an APL interpreter written in 
Pascal. $25.00 Hardcover pp. 342 
ISBN 0-07-037823-1 


Beginner's Guide for the 


UCSD Pascal System 


by Kenneth L. Bowles 

Written by the originator of the UCSD 
Pascal System, this highly informative 
book is designed as an orientation guide 
for learning to use the UCSD Pascal 
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PASCAL 


FROM START TO FINISH 


System. For the novice, this book steps 
through the System bringing the user to 
a sophisticated level of expertise. Once 
familiar with the System, you will find 
the guide an invaluable reference tool 
for creating advanced applications, This 
book features tutorial examples of pro- 
gramming tasks in the form of self-study 
quiz programs. 

The UCSD Pascal Software Systems, 
available from SofTech Microsystems 
Inc, 9494 Black Mountain Road, San 
Diego CA 92126, is a complete general 
purpose software package for users of 
microcomputers and minicomputers, 
The package offers several interesting 
features including: 


è Programs which may be run without 
alteration on the General Automa- 
tion or DEC PDP-11 minicomputers, 
or on an 8080, 8085, 280, 6502, 
6800, or 9900 based microcomputers. 


© Ease of use on a small, single-user 


computer with display screen and 
one or more floppy disk drives. 


€ A powerful Pascal compiler which 


supports interactive applications, 
strings, direct access disks, and 
separately compiled modules. 


Ф A complete collection of develop- 


ment software: operating system, file 
handler, screen oriented text editor, 
link editor, etc. 


$11.95 ISBN 0-07-006745-7 
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i 
| i 
| Please send = / | 
i = copies of Beginner’s Guide for the UCSD Pascal System de É | 
| D. .. copies of The BYTE Book of Pascal "Hi | 
1 | 
| | 
| Name Title Company | 
| | 
| 

| | 
| Street City State/Province Cade ^ 
| 

С} Check enclosed in the amount of $ | 

[1 Bill Visa O Bill Master Charge 1 

i CardNo._ o Вер. Оаѓе т 
| : Add 60¢ per book to cover postage and handling. ] 
ЕШТЕ 
L 70 Main Street, Peterborough, NH 03458 A 


FOR SALE: BYTE magazines: November 1976 and 
November 1977 thru June 1979. All twenty-one issues for 
$53. | pay postage. Send certified check or money order. 
David McCracken, 6850 Freedom Blvd, Aptos CA 95003, 
(408) 68B-0358. 


FOR SALE: Dynamic programmable memory circuits. 
National MM5250-055 (2107) 4 К by 1. These parts are 
avaliable due to project cancellation. They аге new and 
guaranteed to meat specifications. Have 300; will sell all 
of part ai $1.75 each. Doryn Johnson, 12A Triads, Logan 
UT 84321, (601) 752-9378. 


FOR SALE: Wang advanced programming calculator. 
Мода! 7208 with Model 702 plotting output writer. Also, 
manuais and service schematics. $950. Frank Shea, 78 
Piligrim Ave, Worcester MA 01604, (617) 798-8485. 


FOR SALE: 88008 Altair S-100 mainframe; $650, SSM 
video VB-1B graphics board; $95, two Godbout 8 К 
Econoram memory boards; $95 each, Allair BBACR 
casselte-interface board; $85. Documentalion included 
wilh each item. Robert Faulkner, 607 Bryan Ct, 
Altamonte Springs FL 32701, (305) 830-4387 after 7 PM. 


FOR SALE: Litton Model 1252 business computer in ex- 
celient condition. Includes central processor Model 
1801, keyboard, printer (30 cps), punch, reader, and aux- 
Шагу storage. Recently serviced. Computer comes com- 
plete with operator's manual and software for many 
business applications. $3000. Jesse Collum, (919) 
B47-4053 or (919) 556-4031. 


FOR SALE: Processor Technology G4KRA-1 (64 K by 8) 
memory board lor S-100 computers with 2 MHz clock 
such as SOL-20, IMSAI 8080 and 8085, and Altair. Has 
three different bank select options; includes manual 
wiih updates, $575, John Edwards, 408 13th St $545, 
Oakland CA 94612, (415) 462-3394. 


FOR SALE: Ohio Sclentific Challenger II-8P cessette- 
based system with 20 K bytes static memory, 540 video 
board, 542 polled keyboard, two full parallel ports, OSI 
Assembler/Editor, some game tapes, and two binders of 
documentation and notes. This is a plain but reliable 
computer with a heavy power supply. Cost about $1250 
new; will sell for $650 or best offer. Gregg Williams, (603) 
924-9281 Monday thru Thursday. 


FOR SALE: Ohio Sclentlfic printed-circult boards, 
documentation, backplane, and cabinet for 6800 or 6502 
Challenger system, Original cost $300, wil! sell for $200. 
Included are: #400 processor and input/output (I/O) 
board, #420 4 К pragrammabie memory boards, #430 
cassette A/D and D/A board, #440 Video Graphics board, 
#450 8 К read-only memory and I/O board, and #480 
backplane board. Paul Manos, 28743 Lincoln Rd, Bay 
Village ОН 44140, (216) 331-3010 evenings. 


FOR SALE: Memorex hard-copy terminal with digital 
cassette. 60 characters par second. !ncludes ali 
manuals. Needs some work. $500. Michael C Lewis, 
1602 Shepherd Dr, Duarte СА 91010. 


WANTED: Ciock generator circuii for TMS9900 
microprocessor (ie: TIM9904 ог 74LS362). Please contact 
me If you can sell me опе cr know of a source for опе. | 
am aiso interested in corresponding with other 9900 
users, Andy Hall, 4124-551h St, Des Moines ІА 50310, 
(515) 276-2459. 


FOR SALE: Sphere 6800 computar, 12 K memory, video 
board, cassaite/modem interface board. Best offer over 
$300; original cost $1000. David Moora, 1518 Jefferson, 
Quincy IL 62301, (217) 22B-1792. 


FOR SALE: DECwriter | with APL option, current toop 
and RS-232, writing table, noise shiaid, Complete with 
maintenance manual and all schematics. Matntained by 
DEC and in perfect working order. Raliabie hard copy at 
30 cps in full ASCII or APL character sets. Character set 
software-selectable. Asking $1800. Lloyd Botway, 325 
Dartmouth Rd, Kansas City MO 64113, [B16) 381-4988. 


WANTED: Printer (and/or Micromodem (1, Diak 11 without 
controller) for Apple Il. WIH trade (or sell) Acoustat X 
direct-drive electrostatic speaker system and Kenwood 
KTB300 FM/AM tuner, Also, Apptesoft read-only-memory 
card without Autostart read-only memory for sais; make 
offer. Charles White, 1712F Newport Cir, Santa Ana CA 
92705, (714) 979-9666 days, (714) 751-1286 evenings and 
weekends. 


FOR SALE: BYTE from first Issue up to current. All 
original publications In excellen! condition. No marks, 
scribbies, or underlines. Give issues you want and offer. 
C Tseng, 87-05 Austin St, Forest Hilla NY 11375. 


BOMB 


BY TEs Ongoing Monitor Box 


Article # Page Article Author 
1 22 A Build-It-Yourself Modem for Under 
$50 Ciarcia 
2 58 The Hard-Disk Explosion: High- 
Powered Storage for Your Personal 
Computer Manuel 
3 76 The Evolution of FORTH, an Unusual 
Language Moore 
4 100 What 15 FORTH? A Tutorial Introduc- 
tion James 
5 150 BREAKFORTH Into FORTH ен апа 
er 
6 164 FORTH Extensibility: How to Write a 
Compiler in Twenty-Five Words or 
Less Harris 
7 198 Khachiyan’s Algorithm, Part 1: A New 
Solution to Linear Programming 
Problems Berresford, 
et al 
B 210 Construction of a Fourth-Generation 
Video Terminal, Part 1 Wierenga 


FOR SALE: Three 16 K dynamic S-100 memory boards 
($75 each); minicomputer system PDP-B/L 4 К memory: 
four cartridge drives; ASR33; 100 cps printer; and RS-232 
interface. Cost of entire system, $750. Kalon Kelley, 149 
Rametto Rd, Santa Barbara CA 93108, (B05) 969-1539. 


WANTED: PDP-B/E minicomputer or MMB-EJ extended 
memory option for same. Nama your price. Martin J Dur- 
bin, 2649 М Sacramento, Chicago iL 60647, (312) 
235-1620 evenings. 


FOR SALE: Memorex 651 floppy-disk drive (new), thirty 
blank disks, Ken Welles Порру-сотгоНег board; al! fer 
$350. 2708s $5 each, 5204s $4 each, 1702s $3 each, 
4116s $5 each. Paper-tape reader; $10. Gordon Wilson, 
819 San Lucas Ave, Min View CA 94043. 


FOR SALE: D C Hayes Micromodem for Apple it. Like 
new, works perfectly. Only $320. Н Rothman, 218 Hun- 
tington Rd, Bridgeport CT 06608, (203) 579-0472. 


WANTED: Processor Technology VDM-1 board, working 
or not, and ALS-8 information. Richard Miller, POB 6337, 
Jacksonville FL 32205, 


WANTED: Heathkit ET-3400 microprocessor trainer anly 
in kit or assembled; also, Radio Shack TRS-80 Level 11 
with 16 К, integra! keyboard, power supply, video 
monitor, and cassette recorder. All In goad condition. 
Roland Dumont, 731 Jacques Berthiaume, Ste-Foy 
Quebec, G1V 3T2 Canada. 


FOR SALE: Chalco high-speed paper-tape reader; 5, 6, 7, 
or 8 laval tape {ASCII or Baudot), 625 cps, self-contained 
power supply, simple interface. Industrial quality, ex- 
cellant condition, complete with documentation. New; 
$755. Asking $100. Fred Goldberg, 29 Clearview Rd, E 
Brunswick NJ 08816, (609) 734-2160 days. 


WANTED: Schematics (service documentation) for 
Vogue Instrument Co line printer. Please call Stave 
Gardner, Birmingham AL 35209, (205) 942-8567. 


FOR SALE: New P4 video display; $30. Purchased from 
Electrolabs; never used. Will ship UPS COD. Frank 
Sneade, Rt 1 Box 60A, Rawlings VA 23876, (804) 
949-7835. 


FOR SALE: SIM-1 microcomputer with Microsoit BASIC 
(read-only memory), 4 К monitor, 1 К programmabie 
memory, and power supply. All manuals and documen- 
tation supplied. Will ship UPS for $250. Robert Dixon, Аі 
1 Box 239-A, Lynnville TN 38472, (615) 383-7488. 


May BOMB Results 
Floppy Disks 

BYTE readers output thelr 
interest in Steve Ciarcia's ‘I/O 
Expansion for the Radio Shack 
TRS-80" (page 22) by expand- 
ing Steve's rank with another 
first place. John Hoeppner also 
interfaced well with readers, 
receiving a second place for 
his floppy-disk-controller 
article (page 72). First place for 
May was 1.84 standard devia- 
tions above the mean, while 
second was 1.09, closely 
followed by Gregory J Walker 
(“Error Checking and Correct- 
ing for your Computer," page 
250) in third place and Emory 
Cook (“Тһе Cassette Lives 
On,” page 12) in fourth place. 
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Reader 
Service 


To get further information on the products advertising in BYTE, fill out the reader service card with you 
name and address. Then circle the appropriate numbers for the advertisers you select from the list. Add a 
15-cent stamp to the card, then drop it in the mail. Not only do you gain information, but our advertisers are 
encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. “Correspond 
directly with company. 


Inquiry No. Page No. 


AB Computers 278 
Ackerman Digital 245 
Addison-Wesley Publ. Co. 255 
Adv Computer Prod 270, 271 
AEI 227 
AK Industries 298 
Altos 136, 137 
Alpha Products Co 290 
American Square Comp 116 
Anconi Forh Generation 
Sottware 157 
Ancrona 282 
Anderson Jacobson 219 
Apparat 178 
Apple Computar 12, 13 
Applled Digital Data 
Sys ADDS} 55 
205 Applled Logic Inc. 290 
* Arkansas Systems Inc. 223 
10 Artec Electronics 18 
294 ASAP 295 
" АТУ Research 276 
174 Automated Equipment Inc 
(AE!) 227 
25 Axlom 41 
27 bese 2 inc 45 
171 Basic Magazine 225 
253 Becklan Enterprises 286 
137 John Bell Engineering 192 
302 Benchmark Computer 
Services 298 
287 Bela Business Systems Inc 294 
* Bela Comp Devices 36 
145 S8owerStewart & Associates 202 
* ВУТЕ Books 140, 213, 302 
* BYTE Back issues 247 
* BYTE Subscription 246 
183 СА S Electronics 221 
14 California Comp Sys 20, 21 
204 Callfornia Data Corp 244 
221 Callfornia Digital 2 
135 Cambridge Dev Labs 190 
169 Cambridge Dev Labs 225 
211 Cap'n Software 247 
212 Cap'n Sofiware 247 
64 Central Data 101 
134 CFR Assoc Inc 190 
8 Chrisiin Industries 14 
70 Chrislin Industries 110 
245 Cleveland Consumar Computers 
& Components 281 
288 Code Construction Co 294 
140 COLOR Scftware 194 
312 CompuMart 245 
69 CompuServe (MICroNET) 107 
264 Computercity 289 
215 Compuler Components Inc 255 
277 Computer Distributors 292 
* Computer Factory 115 
278 Computer Forms 292 
257 Computer Shopper 2BB 
32 Computer Specialties 52 
248 Computer Specialties 284 
165 Computers Wholesale 222 
12 CompuView 18 
250 Concord Computer 
Components 284 
242 Tha CPU Shop 279 
1 Cromemco 1,2 
* Cybernetics inc 229 
284 Dal-Comp 293 
" Darrali's Appleware 157 
278 OAR Sales 292 
* Data Discount Canter 151 
198 Datadisk Systems 243 
237 Dala Prod Malntanance 
Corp 276 
209 Dalasmith 246 
173 Datasoft 227 
239 Della Producis 277 
25B Designers & Builders 
Information Service (OBIS) 288 
243 DG Electronics 280 
58 Diablo (Div of Xerox) 89 
113 Digital Arts Group Contract 
Services 168 
50 (Digital Marketing 74 
138 Digital Graphic Systems 192 
81 Digital Pathways 133 


222 SyeSshRSe 
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inquiry No. 


Page No. 


Digital Research Comp 9 283 
Digital! Research Corp (CA) 121 
Discount Software Group 
Disk/3 Mart Inc 221 

Dual es Control Corp 230 
OWS Marketing Int'l 221 
Dynacomp Inc 147 

Ecosoft 188 

ELCOMP Pub! Inc 112 
Electrolabs 268, 269 
Electronic Control Tech 217 
Electronic Systems 259, 280, 261 
Electronic Sys Furniture Co 114 
сатаата Analysis 
Software 292 

Essex Publishing 156 

Excom 245 

Executive Business Sys 233 
Faircom 239 

Faragher & Assoc 276 
Farnsworth Computer 247 
Feith Software 2 

Field Service Search 292 

Five Stones Software 229 
FMG Corp 118 

Forth Inc 85 

Frederick Computer Prods 298 
а C Controls 298 

General Businass Computer 48 
Gimix 290 

Godbout Electronics 161 

Mark Gordon Computers 165 
Graham Dorian 35 

GW Computers 223 

Н & E Computronics 195 
Hardhal Software 8 

Hardside 237 

Harrex Corp 292 

Hayden Book Co 187 

Heath Company 6 

Heath Company 17 

Heath Company 57 
Hewlett-Packard 43 

High Technology Inc 72 
Hobbyworld Electronics 285 
Houston Instruments 65 
Houston instrumenis 65 
Infinite inc 290 

Information Unitd Software 185 
Industrial Micro Sys 61 

inmec 239 

Integral Data 59 

integrand 172 

intelligence Sys Ltd 298 
interface inc 294 

Intertec Data Sys 25 

Intertec Data Sys 51 

Ithaca Intersystems 9 

Ithaca Intersystems 70 

ЈА S Software 290 

Jade сотр Prod 264, 265 
Jameco Electronics 296, 297 
Keith Jenkins & Assoc Inc 288 
Jepsan Group K Inc 276 

Jini Microsystems 298 

Kemco Lid 93 

Kenyon Micro Systems 104 
Robert Kieven & Company 128 
Konan Corp 119 

Larwin/Livers Assoc тс 294 
Lifeboat 44, 108, 109 

The Lisp Co 290 

Lobo Drives Int'l 175 

Lomas Data Products 217 
Macrotronics 130 

Malibu Electronics 99 
Markatline 168 

Marymac Industries 178 
Matchless Systems 134 - 
Meas Sys & Controls 29, 147, 
157, 165, 177 

MICAH 147 

Micops Inc 292 

Microamerica Distributing 148 
Micro Ap 203 

Micro App! Grp (MAG) 241 
Micro App! Grp (MAG) 241 
Micro Business World 291 
Microbyte Software 168 


Inquiry No. 


Page No. 


Micro Computer Brokers 80 
Micro Computer Discount 244 
Microcomputer Tech Inc 131 
Microcomputer Tech Inc 179 
MicroDaSys 218 
Micro Data Base Sys 77 
Micromail 232 
Micro Management Sys 129 
Micropolis 162, 163 
Micro Pro Int'l 105 
Microsetle 298 
Microsoft 97 
Microsoft! (Cons Prod Div) 49 
Microtech Exports 298 
Microtek Inc 47 
The Micro Works 126 
Micro World 87 
Mighty Micros 120 
Mikos 278 
Miller Microcomputer Serv 154 
Mini Computer Suppliers 217 
Mini Micro Mart 2 
Mini Micro Mart 300 
Mini Micro Mart 301 
Miro Sone inc 245 
Mittendort Engineering 204 
Morrow/Thinker Toys 23 
Morrow/Thinker Toys §3 
Mountain Hardware 19 
Mountain Hardware 210 
mpi 103 
MTI 288 
MT Microsystems 199 
Multi Business Comp Sys 288 
МУТ Microcomputer Sys B3 
The National Comp Shows 111 
National Small Comp Show 141 
Nautilis nme 1 
NEECO 148 
NEECO 149 
Netronics 84 
Netronics 125 
Netronics 125 
New England Business Service 
NEBS) 228 
oble Computer Corp 292 
Northern Tech Books 207 
North Star 27 
Northwest Comp Services 290 
Nycom Inc 206 
Ohio Scientific Instr CV IV 
Okidata Corp 75 
OK Machine & Tool 33 
Oliver Advanced 
Engineering 235 
Omega Research 132 
Omega Sales Co 155 
Omikron 235 
OnComputing 113 
Orange Micro 66 
Oregon Software 69 
Osborne/McGraw-Hill 197 
OSM Computer Corp 218 
Owens Associates 144, 145 
Pacific Exchanges 276 
Pacific Exchanges 298 
Page Digital 26 
Pan American Elec 280 
A Radio Shack Auth Sales Ctr) 
CD Systems Inc 240 
Percom Data 15 
Percom Data 31 
Personal Computer Sys 124 
Personal Computing '60, 183 
Personal Progs by Victor 276 
Parsonal Software 127 
Phase One Systems 209 
Pickles & Trout 241 
Power One Inc 10 
Priority One 273 
Priority One 274, 275 
Professional Data Sys 247 
Professional Management 
Services 204 
Professional Software Inc 91 
QC Micro Systems 193 
QT Comp Systems 262, 263 
Quality Software 208 
Quasar Data Producis 153 


Inquiry No. 


Paga No. 


Quest 297 

Quintrex [nc 276 

Race! Computes 56 

RCA Solid State 106 

RCA Solid State 123 

Eric С Rehnke Tech Serv 280 
RNB Enterprises 226 
Robotics Age 229 

Rochester Data 219 
Rockwell int'l Micro Sys 67 
8-100 Inc 225 

SC Digital 241 

SCDP 239 

Scion Corp 5 

Sciironics 242 

Scott instruments 234 

SD Syatems 39 

Seattle Comp Producis 173 
Service Technologies 223 
Shepardson Microsystems 38 
Michael Shrayer Software 244 
Shugart 7 

Sigma Int'l 117 

Sirius Systems 205 

Sirius Systems 171 

SMA 2 


24 

Small Business Appl 73 
Small Sys Pio 235 
Smoke Signal Broadcasting 37 
Smoke Signal Broadcasting 
Dealers Only) 37 

oftech 201 
Software Concepts 227 
Software Development & 
Training 177 
The Sofiware Exchange 236 
The Software Farm 282 
Software Labs 269 
Software Tech for Comp 
(STC) 168 
Software Tool Works 294 
The Software Works 246 
The SoHo Group 243 
Solld State Sales 258 
Sorcim 216 
Sorrento Valley Assoc 243 
Southern Computer Sys 122 
Souihwesi Tech Prod Corp CV tt 
Spectrum Software 174 
SSM 11 


Stralegic Simulations 191 
Structured Systems Group 167 
Structured eis Group 169 
SubLOGIC 2 

Summagraphics 90 

Sunny Int'l 286 

SuperSoft 135 

SuperSoft 165 

Supersoft 189 

Synchro Sound 79, 184 
Synergetic Comp Prod 178 
Tarbell Electronics 159 

TBI 276 

Tech Sys Consultanis (TSC) 63 
Tec-Mar Inc 194 

Texas Instrumenis 231 

Robert mA Up 211 
TNW Corp 2 

Torray Pines Busn Sys 288 
Trionyx Electronics 172 

TYC Software 292 

Ucalan Computer Store 280 
United Business Prod CV III 
United Software of America 85 
US Robotics 71 

VANDATA 180 

Videx 288 

Vista Computers 272 

VR Dala 282 

Wameco 258 

Tha Warehouse 54 
Whitesmith's Ltd 81 

Wintek Corp 288 

Wisconsin Area Komputar Co 
(WAKCO} 294 

Worldwide Electronics 276 
XCOMP, Inc B6 

Zg Systems 246 


A COMPANY TO RELY ON... 
UNITED BUSINESS PRODUCTS 


Wi 
ox 


UNITED BUSINESS PRODUCTS 
20268 E. Carrey Rd. 
WALNUT, CA. 91789 


NAME OF COMPANY о ee 


ADDRESS 


CITY, STATE, ZIP 
ATTENTION OR DEPT. 


А Я The swingline table top burster will separate singie-ply continuous 
forms into individual sheets up to 15". Length 2%” to 12". Paper weight 10 lo 
110 16. bond. Speed is constant at 125 fl. per minute. 


Wt. 95 Ibs. Sale Price $879.00 


B O Our custom forms have a guarantee that speaks for itself. Our time on 
forms range from Iwo lo five weeks for custom work and balore we stari a job 
we now give a guaranteed shipping date and price. depending on art work, 
[rom two lo five weeks and for every day we're late we give you a 10%discount 
To get a quote just mail the detached portion of this ad with sample ol form or 
layout and we will call you the day we get the information with a price and 
guaranteed day of shipment. 


C О The swingline table top decollator is a portable unit which separates 
both carbon and carbonless continuous computer forms into stacks. The 
separated carbon is easily and neally removed from carbon pick-up spool. 
Form size is up to 15" wide. Wt. is 10 to 110 Ib. bond paper, and tne speed is 
variable from 75 to 200 feet per minute and takes only 120 volts AC 60 hertz to 
operate. 


Wt. 40 Ibs. Sale Price $369.00 


D D The Datatech Intimus 007 shredder works for Scotland Yard, for 
government authorities, for important corporations, banks and embassies. 
The cutting capacity is 12 to 14 sheets at one pass. Cross cut is 1/35 x 3/8. It has 
a2H.P motor and runs off of 220/380 V 3 phase. 


Wt. 320 Lbs. Sale Price $6599.00 
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(213) 448-4850 
(714) 594-5966 


UNITED 
BUSINESS 
PRODUCTS 


E O The intimus 306 is designed for trouble free operation and has a switch 
lor forward and reverse rotalion. И has 2 motors with terminal overload. 
Housing consists of coated steel, mounted on rubber cushions for noiseless 
shredding. The 306 can sit on a table or a stand. Cutting width is %" or А" and 
has two 150 watt 110 V 60 cycle. 1 phase motors. 


Wt. 66 Lbs. Sale Price $1189.00 


Е О The intimus Simplex is designed for security without problems in the 
oflice. One push of the button renders confidential information into five 
illegible paper sirips '^" thin. The simplex has a wide opening in the middle for 
Ihrow away ol cans, etc. Even a paper clip is simply cul into pieces. Tha cuttin 
capacity is В го 10 sheets al one time. it hasa 1/5 H.P. motor and runs ott ot 11 
volts. 


ИИ. 27 Lbs. Sale Price $569.00 


С О Our catalog consists of more information on equipment in this ad. 
Other models are available plus a complete line of calculators and typewriters 
Fd Adler, Lathem time recorders, several varieties of sales. and our 
disintegrator that destroys paper, aluminum. film and carbon to a complete 
loss of identity. 

Price $2.00 
Н С Free Brochures and more information: 
1. n Business Forms 
2. 9 Calculators 
3, а Forms Handling Equipment 
4. а Time Recorders 
5, O Typewrilers 


Terms: Check or money order U.S. funds only. Prepaid orders add 3% S/H, COD's add 5% S/H (U.S.only). California 


residents add 6% sales tax. 


Prices subject to change without notice, Sale ends Sept. 15, 1980 


Circle 309 on inquiry card. 


Ohio Sclentific's top of the line personal сот: 
puter, the CaP DF. This system incorporates 
the most advanced technology now available 
in standard configurations and add-on options. 
The C8P DF has full capabilities as a personal 
computer, a small business computer, a home 
monitoring security system and an advanced 
process controller. 


Personal Computer Features 


The C8P DF features ultra-fast program execu- 


tion. The standard model is twice as fast as 
other personal computers such as the Apple il 
and PET. The computer system is available 
with a GT option which nearly doubles the 
speed again, making it comparable to high end 
mini-computer systems. High speed execution 
makes elaborate video animation possible as 
well as other I/O functions which until now, 
have not been possible. The C8P DF features 
Ohio Scientific's 32 x 64 character display with 
graphics and gaming elements for an effective 
resolution of 256 x 512 points and up to 16 
colors. Other features for personal use include 
a programmable tone generator from 200 to 
20KHz and an 8 bit companding digital to 
analog converter for music and voice output, 
2-8 axis joystick interfaces, and 2-10 key pad 
interfaces. Hundreds of personal applications, 
games and educational software packages are 
currently available for use with the C8P DF. 


Business Applications 

The C8P DF utilizes full size 8" floppy disks 

, and is compatible with Ohio Scientific's ad- 
vanced small business operating system, 
OS-65U and two types of information manage- 
ment systems, OS-MDMS and OS-DMS. 


The computer system comes standard with à 
high-speed printer interface and a modem in- 
terface. It feaiures a full 53-key ASCII 
keyboard as well as 2048 character display 
with upper and lower case for business and 
word processing applications. 


Home Control 

The C8P DF has the most advanced home 
monitoring and control capabilities ever 
offered in a computer system. It incorporates 
a real time clock and a unique FOREGROUND/ 
BACKGROUND operating system which allows 
the computer to function with normal BASIC 
programs at the same time it is monitoring 
external devices. The C8P DF comes standard 
with an AC remote control interface which 
allows it to contro! a wide range of AC appii- 
ances and lights remotely without wiring and 
an interface for home security systems which 
monitors fire, intrusion, car theft, water levels 
and freezer temperature, ail without messy 
wiring. In addition, the C8P DF can accept 
Ohio Scientific's Votrax voice 1/0 board and/or 
Оһо Scientific's new universal telephone inter- 
face (UTI). The telephone interface connects 
the computer to any touch-tone or rotary dial 
telephone line. The computer system is able to 
answer calis, initiate calls and communicate 
via touch-tone signals, voice output or 300 
baud modem signals. It can accept and 
decode touch-tone signals, 300 baud modem 
signals and record incoming voice messages. 
These features collectively give the C8P DF 
capabilities to monitor and control home func- 
tions with almost human-like capabilities. 


Process Controller r 
The СВР DF incorporates а real time clock, 
FOREGROUND/BACKGROUND operation and 
16 parallel I/O lines. Additionally a universal 


Circle 310 on inquiry card. 


accessory BUS connector is accessible at the 
back of the computer to plug in additional 48 
lines of parallel /О and/or a complete analog 
signal I/O board with A/D and D/A and 
multiplexers. 


Clearly, the C&P DF beats all existing small 
computers in conventional specifications plus 
it has capabilities far beyond any other сот- 
puter system on the market today. 


СВР DF is an 8-slot mainframe class computer 
with 32K static RAM, dual 8* floppies, and 
several open slots for expansion. 


Or get started with a C8P with cassette inter- 
face, 8K BASIC-in-ROM which includes most 
of the features of the C8P DF except the real 
time clock, 16 parallel I/O lines, home security 
interface and accessory BUS. It comes with 
BK static RAM and Ohio Scientific's ultra-fast 
BK BASIC-in-ROM. It can be expanded to a 
CBP DF later. Base price $950. Virtually all the 
programs available on disk are also available 
for the C8P cassette system on audio 
cassette. 


Computers come with keyboards and floppies where specilled. 
Other equipment shown is optiona}. 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44200 • [218] 831-5600 


